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Over the last decades, and since the Covid-19 pandemic even louder is the call for global sustainable 
development. On consumer level this development is mainly focused on the idea of circular economy. 
The aim for circularity may require a stronger behavioural focus on maintenance, reuse, 
remanufacturing or recycling. However, the attention for how to design circular solutions that will 
actually change user behaviour does not keep pace with this desired sustainable development. Therefore, 
our study will contribute to the re-use of daily products by focusing on so-called Everyday Design (ED). 
ED is a practice in which users reuse and/or appropriate products, meaning that users come up with new 
functions and changes in use of existing products. In this context, the user becomes a designer. ED 
differs from recycling and upcycling in a sense that the original product is reused as product again, but 
with an adapted functionality and in a number of cases with an adapted appearance. It turns out that the 
motivation of the user's ED is not driven by environmental concerns, but mainly by economical and 
easy-to-use concerns. If designers can inspire or stimulate people to be designers and to re-use/re-make 
their existing products for new purposes, it would definitely contribute to a more sustainable world. In 
other words, considering more sustainable society, it is important to figure out how professional 
designers seduce or reinforce users’ tendency to everyday design. 
In this thesis the general aim is to stimulate people to sustainable behaviour by way of ED. Our 
assumption is that professional designers are in a good position to stimulate people to carry out ED by 
building triggers in their (new) product design. Therefore, the specific aim for our research is to build 
awareness among professional designers and provide them guidelines and/or hints regarding how to 
stimulate everyday design and inspire people to do that. This is the reason why it was necessary in our 
studies to investigate the ED process and the factors influencing it. In order to achieve the aim of the 
study, the main questions were formulated: 1) Why do people ED? 2) What factors influence ED's 
decision? 3) How can designers encourage users' ED?  
By answering these questions, we get a deeper inside in ED processes on which basis we can suggest 
strategies to encourage ED for professional designers. 
The thesis is based on three empirical studies on ED, each from a different perspective. 
Study 1 is based on literature research and an analysis of 264 photographs of ED products with the aim 
to investigate what factors influence ED. We assumed that ED does not proceed unconsciously and is 
affected by various factors that are not unique but showing commonalities between the ED products. 
This study had an exploratory and qualitative characteristic. Even though the sample of photographs of 
ED products was quite big, it was not a representative sample. Nevertheless, we could draw some 
conclusions from this qualitative analysis. The results show that ED is mainly applied on household 
products used in everyday life. Furthermore, the results indicate that product elements are important 
triggers for ED in terms of latent action possibilities. The element Form is the strong trigger for people 
to remake existing products to ED. The other two product elements in our study, Material and 
Manipulability, are less influencing the transition to ED. In order to get more specific information about 
what exactly triggers ED, the three product elements were further detailed. We defined 14 aspects of 
form with most frequent cylinder, box shape hollow and flat; 10 of Material with durability and easy to 
cut and 7 of Manipulability, with fix and attach as most frequent. Based on the results, a conceptual 
framework was created that could be a lead in our following research. This first study determined the 
direction and purpose of the following two studies. 
Study 2 aimed to understand what and how product elements and affordances trigger people in 
performing ED. ED normally happens in a natural situation, but because we wanted to have control on 
the input variables, we conducted an experiment in which four basic everyday products were offered to 
27 participants with the task to come up with an ED product for each of those four products (Foil dish, 
Plastic bottle, Dustpan and Umbrella). The results based on the ED products and individual interviews, 
indicated that ED products can be reused for various purposes beyond their original functions. The 
triggers for those ED products were often form-related among product elements. Another finding was 
that next to product elements, affordances played a role in triggers. Almost half of these affordances 
mentioned in the study were hidden. 
In Study 3 it was investigated not only products but also user characteristics and context as triggers. At 
this time, the target was ED products which had made by 100 participants in their real lives. In-depth 
interviews were conducted with their own ED product. The results showed again that product elements 
and affordances offered the most important triggers for ED. Context also plays a role in triggers. For 
example, in most ED cases participants repurposed the original products in need of a solution to a 
problem they had met. In these cases, the original product for solving the problem was in the same place. 
Thus, when designing a product, professional designers can provide useful constraints in the product 
for expected users in a way to inspire and stimulate ED when knowing more about the place it will be 
used.  
Considering form was the most outstanding trigger throughout all three studies (be it through 
affordances and product elements), designers should make use of semiotics (related to product form) to 
give their designs a meaning that triggers ED. Furthermore, designers can further enhance the 
inspiration of users to action by applying psychological triggers, be it semantical, cultural or logical, 
resulting in extending product’s life cycle. 
In sum, our research gives rich data for designers, but before getting a notion of how to make use of it, 
they should be aware of the phenomenon of everyday design and understand what aspects they can 
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The social conflict caused by terrible fine dust and landfills desperately informs the need to reduce the 
amount of resource disposal related to environmental issues. Environmental, social and economic issues 
such as biodiversity loss, increased inequality between generations, and ownership structure are being 
discussed under the comprehensive concept of sustainability. 
Sustainability has many definitions. To mention a few, a situation in which human activity is conducted 
in a way that conserves the functions of the earth's ecosystems (ISO 15392, 2008), and a development 
that meets the needs of the present without compromising the ability of future generations to meet their 
own needs (Brundtland, Khalid, Agnelli, Al-Athel, & Chidzero, 1987). It will be fundamental to 
sustainability that the economy and the environment must coexist in a balanced way. Therefore, based 
on modern economic and industrial processes, a shift has been proposed from linear to circular economy 
as an approach that can help companies and people, reducing the negative impact of the environment. 
The Ellen MacArthur Foundation introduced it as an industrial economy that is restorative or 
regenerative by intention and design” (Foundation, 2013:14). A characteristic of the circular economy 
is its design and business model strategies that are slowing, closing, and narrowing resource loops that 
differentiate it from sustainability(Geissdoerfer, Savaget, Bocken, & Hultink, 2017). 
For the transition to a circular economy, designers and researchers are exploring various ways to restore 
the value of materials and products. The Ellen MacArthur Foundation (2013) classifies the restoration 
of value into three opportunities. First, designing products for extended use with strategies such as repair 
and maintenance(Nes & Cramer, 2005). Second, products and services can be designed so that products 
can be redistributed and remanufactured (Go, Wahab, & Hishamuddin, 2015; Pigosso, Zanette, Guelere 
Filho, Ometto, & Rozenfeld, 2010). Third, parts and materials can be recovered and further designed. 
How the product will be used in the design strategy for the core of the circular economy depends on the 
product user. Therefore, users play an important role in the circular economy. However, the roles and 
capabilities of users are being underestimated. Options for converting users' linear consumption patterns 
to circular consumption are presented, but these options are considered challenging because they require 
more time and effort than linear consumption patterns. In order to spread the circular economy strategy 
in everyday life, an understanding of users and their perspectives is important. This study tries to 
contribute to a circular solution by changing user consumption patterns and users’ behaviour. The main 
focus in mystudies will be on how to stimulate users to re-use existing products for new purposes. 
Although recycling and upcycling are widespread phenomena on a meso level (companies), the re-use 
of products on a micro level by users at home has hitherto not been recognized as a possible way to 
create awareness among users about the necessity to sustainable living and to contribute to sustainability 
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by extending the life of products. Examples of repurposing objects can be derived from Wakkary and 
Maestri (2008) who in recurring observations of families at home saw the pattern hanging jackets on 
chairs. Or the hanging basket for basketball used as a container for lists so that they are visible for the 
family members. The examples make clear that readily available artifacts are used temporarily or 
permanently in a manner different than their original intent.  
Although recycling and upcycling are widespread phenomena on a meso level (companies), the re-use 
of products on a micro level by users at home has hitherto not been recognized as a possible way to 
create awareness among users about the necessity to sustainable living and to contribute to sustainability 
by extending the life of products. Examples of repurposing objects can be derived from Wakkary and 
Maestri (2008) who in recurring observations of families at home saw the pattern hanging jackets on 
chairs. Or the hanging basket for basketball used as a container for lists so that they are visible for the 
family members. The examples make clear that readily available artifacts are used temporarily or 
permanently in a manner different than their original intent.  
Looking at the phenomenon from a designerly perspective I aim with my research at a deeper 
understanding of everyday design from a product point of view. Therefore, the study aims to understand 
how and what product elements and affordances trigger people to perform everyday design, and what 
influence characteristics of users and situation or context have on this process. In this way I can add to 
the body of knowledge of ED which hitherto has not been studied from this perspective. And second, 
as a saving the earth goal I want to stimulate the re-use of products not only by addressing users as 
designers, but also professional designers. My idea is that professional designers can be involved in 
stimulating and inspiring users to sustainable behaviour by designing products that trigger to be re-used 
for ED.  
1.1 What is Everyday Design? 
In 2020, the sudden arrival of the Corona 19 virus made it difficult to obtain many items. It was not 
easy to go to the supermarket yourself. In particular, protection masks were very difficult to obtain. So, 
people began to think about how to use the mask multiple times and what items could replace the mask, 
knowing that when wet the mask loses its protection against viruses. Those who could not obtain a 
medical mask made their own mask and put a static filter for cleaning. In order to solve the problem, 
people tried various ways by focusing on the form and material of an existing product (Figure 1). 
This example with the mask shows that in daily life people are confronted with (sudden) problems they 
have to solve without the help from outside. Some problems can be solved immediately without even 
thinking consciously. For example, I did not have a book marker, so I marked the page I was reading 
with the pen in front of me. Or in my house under construction, I use a paint roller temporarily as a 
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toilet roll holder. 
 
Figure 1. ED cases found in daily life: Orange as a mask (left), Pen as book marker (middle), Paint 
brush as a toilet roll holder (right). 
The practice of reusing and/or transforming daily products by users is here referred to as everyday 
design (hereafter also abbreviated to ‘ED’). The definition of everyday design basically assumes that 
users will give new functionality and new product goals to their products (Desjardins and Wakkary, 
2013; Wakkary and Maestri, 2008). Adaptation through the appropriation of artifacts and surroundings 
is a key action in everyday design and is performed in ways that were often not intended. Other authors 
such as Suri and IDEO (2005) and Brandes and Elthoff (2006) show new use cases that are 
unconsciously and/or unintentionally made by users. The use of things in creative and interesting ways 
has been around for a long time. As Christopher Alexander(Alexander, 1964) said, unconscious design 
appeared in the daily life of humanity even before professional design emerged. Since primitive times, 
even earlier than the industrial age, people have found and used suitable objects in nature. Grind the 
stone to make a hunting tool and stuffed things with leaves. However, interest in people's everyday 
design practices has only recently begun. Not Intentional Design (NID) was derived from design studies 
in late 1990. NID stands for non-professional reuse of professional design products: when a user uses 
the product in a way that the designer does not intend, or in a way that is not functionally intended.  
In Everyday Design, users act as designers who produce new products through new use of the product. 
This concept of design by non-designers and its perception is fascinating in modern industry. Design 
began to recognize users as active and creative beings, not passive consumers. The Do It Yourself 
community and their culture, together with amateur communities like Ikea Hacker (Rosner & Bean, 
2009), showcase redesign in specific situations. Design researchers sought to understand the creative 
abilities of users and their environments (Buechley, 2009; H. Kim & Lee, 2014; Kuznetsov & Paulos, 
2010; Wolf & McQuitty, 2011). If I can better understand this phenomenon, designers can take 
advantage of this in new designs by maintaining awareness of the possibility of reusing artifacts. 
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1.2 Recycling, upcycling and Everyday Design 
One of the assumptions of this thesis is that the promotion of everyday design among users can 
contribute to sustainable living because it directly influences users’ behaviour. Over the last years I can 
observe that in order to reduce the negative impact on the environment, companies more and more 
develop new products that take into account the environmental impact that occur during the entire 
product life cycle, including the extraction, processing and supply of energy and materials, production, 
distribution, use, reuse and recycling, and final waste (Ceschin & Gaziulusoy, 2016; Sung, 2017). Most 
applied method is recycling, the conversion of waste (products) into a reusable material. It is the process 
used to make waste suitable for reuse, keeping a high quality of the new material. However, changing 
the essential form or nature of waste or certain materials is an energy consuming process. A subdivision 
of recycling is downcycling or cascading, which is the recycling of waste where the recycled material 
is of lower quality and functionality than the original material. Finally, a third form of reuse is upcycling, 
which is reusing waste without destroying it in order to form something new. It is the act of giving a 
product or even just parts of a product a second life without the need for ‘degrading’ it (Richardson, 
2011). Upcycling is more energy efficient as it prevents wasting potentially useful materials by making 
use of existing ones. Although everyday design is a form of upcycling, it has some specific 
characteristics. Everyday design is limited to the adaptation and appropriation of existing products into 
ED products. Products used in everyday design have already been professionally designed. Thus, in 
everyday design, products are not used as creative material but rather are repurposed to perform new 
functions. ED is designed by a user and adds new value to the product in everyday life, while upcycling 
can be performed by companies, professional designers and users. Used products in everyday life are 
resources for ED rather than waste. In ED, the function of the original product and the new function of 
ED can co-exist simultaneously. For example, a chair can have both a sitting function and a hanging or 
putting-clothes-on function. See also Figure 2.  
 
Figure 2. Adaptation of the ‘End-of-life-options’ figure by Shu & Flowers (1995) 
In reality, despite the increasing number of laws that require manufacturers to take responsibility for 
their products, many products are easily thrown away, leaving the efforts of scholars talking about 
sustainability to be overshadowed. That is the reason why I think that everyday design can contribute 
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to sustainable living because it is a bottom-up approach: not the government by enforcement or 
companies being forced contribute to sustainable development, but the user takes responsibility for this 
development by extending the lifetime of his or her products. Extending products’ lifetime by users is 
about repairing, maintaining and reusing these products (Ackermann, 2018; Nes & Cramer, 2005; 
Wakkary & Maestri, 2011).  
However, the effort to extend the product’s lifetime is not the user's responsibility alone. The designer 
can design the product for long term use or encourage the user to use it in other ways. A designer's 
strategy, for example, might be to delay product replacement by forming long-term relationships 
through product ties (Ceschin & Gaziulusoy, 2016; Chapman, 2009), or designing high-end products 
that are not trend-sensitive and have high resale rates (Wolny & Hansen, 2011). 
1.3 Behaviour change 
In the design field, design approaches are being applied to promote environmentally sustainable 
behaviour. The question, however, is whether consumers/users are willing to really change their 
behaviour. Several strategies have been applied to control for this behaviour. Environmentalists and 
policy makers encourage people to reduce shopping, separate garbage for recycling and be economical 
with energy (Vining & Ebreo, 1992). In addition to these drivers of behaviour change, education and 
campaigns are being conducted to promote the reuse and recycling of artifacts (Dan Lockton, Harrison, 
& Stanton, 2012). Lilley, Lofthouse and Bhamra (2005) provide information through education 
presenting manufacturing and feedback focused on raising awareness of environmental issues, 
rewarding and punishing sustainable behaviour, and producing efficient products. Froehlich (Froehlich, 
Findlater, & Landay, 2010) added three strategies to recent research: (a) Goal setting: asking people to 
aim for a predetermined goal. (b) Commitment: asking people to make a commitment to perform a 
behaviour; and (c) Comparison: demonstrating their behaviour to others and comparing their 
performance. Yun, Scupelli, Aziz and Loftness (2013) added four more strategies including (a) advice: 
giving suggestions on how to behave sustainably; (b) communication: facilitating sustainable behaviour 
through social networks; (c) engagement: promoting sustainable behaviour through appealing people ’s 
emotions and curiosity; and (d) control: making target behaviour easier to do.  
The researchers' strategies for environmental problems vary, but there are four major overlaps. 1) 
increase knowledge, 2) steer and spur, 3) engage, 4) create attention (Selvefors, Pedersen, & Rahe, 




Figure 3. Behavioural intervention strategies 
According to previous research, strategies to increase knowledge are most commonly used before 
resource consumption, while methods to attract attention generally apply during and after actual use. 
Engaging users through various forms of activity is easiest to do before and while using resources. 
Interventions to guide and spur the user are most often performed during the final phase of use 
(Selvefors, Pedersen, & Rahe, 2011). 
However, despite these strategies, very little research has been performed to connect them with solutions 
available in the field. Lockton (Daniel Lockton, 2013) and Daae and Boks (2014) proposed a design 
toolkit and design strategy. They proved that the proposed toolkit and strategy helped generate more 
ideas than basic brainstorming methods by experimenting with sustainable product design. However, it 
is unknown whether the experiment showed no proof that user behaviour has been affected. One 
strategy is not enough to change the long-term behaviour of users, but mixed strategies required to have 
an effect (Coşkun & Erbuǧ, 2014; Strengers, 2011; Yang, Newman, & Forlizzi, 2014).  
1.4 Aim of the research 
While previous studies on everyday design give anthropological descriptions of the phenomenon, As 
stated before, I want to study ED from a product design perspective and a sustainability perspective. 
Enticing users to reuse products makes sense for environmental protection. The re-use of a product is a 
pure environmental protection that does not produce another pollution. I focus, therefore, on the actions 
of users in real life and on the question how to stimulate ED among users. 
The aim of my research is to get a deeper understanding of everyday design from a product point of 
view. Sub-questions are: 
(a) What are the triggers for everyday design? 
(b) What role do (original) product, user and context characteristics play on ‘performing’ ED? 
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(c) What role do the characteristics mentioned in (b) play on the type and characteristics of the 
ED product? 
The findings of my studies expose the relationship between factors that influence users' ED decisions. 
Also, it can provide hints to designers. The information of ED for professional designers are based on 
the user's understanding of the ED process..I believe that with the information provided, designers can 
influence user behaviour by designing adaptive products. Figure 4 shows the relationship and detailed 
variables of the user product and context considered in this study. The following research questions are 
derived from the previously described aims and objectives: 
1.5 Research methods 
In order to understand everyday design and to discover the variables that influence the users’ ED 
behaviour three studies will be conducted. 
My first study is aimed at understanding the transformation of an original product to an everyday design 
product. By qualitatively exploring the features of everyday design through a wide variety of ED 
products I will try to predict variables that influence this transformation. This study will be based on 
the analysis of visual information through a photo inventory.  
My second study aims to help understanding the ED process and how people perceive product elements 
as ED triggers with respect to the affordance of the product when it is reused for a new purpose. As an 
experiment, four basic everyday products will be selected that have to be transformed into ED products 
by all participants. This experimental way will provide various information: (1) will there be overlap 
between participants in their ED products, and if so, will that be caused by triggers in the original 
products? (2) Will the triggers in each of the four products be generic or specific for each product? (3) 
What product elements and affordances are mentioned by participants? 
In the third and final study the aim is to get insight into the role of user characteristics, context and 
product affordances and their mutual relationship in carrying out ED. The main method will be in-depth 
interviews, partly based on an ED product each participant brings to the interview. 
1.6 Thesis outline 
In order to answer the research questions stated before, I performed three empirical studies, each of 
which gives part of the answers. The logical structure is that in Study 1 I started to explore the 
phenomenon of everyday design purely from a product point of view with a focus on the role of product 
elements. Because of only looking at existing ED products I didnt get insight in the process of 
transforming original products into ED products. Therefore, I did a second study in which I had control 
over this transformation process by giving students a task to remake a limited number of products into 
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ED products. In that way I could observe the process as well as the role of product and user 
characteristics. While in Studies 1 and 2 only a qualitatiuve approach was possible, in the final Study 3 
there was room for both a qualitative and quantitative approach. As such Study 3 could validate the 
findings in the other two studies. 
The thesis consists of five chapters, see Figure 4. Chapters 2, 3 and 4 describe the three empirical studies 
conducted for this research project on everyday design. Because all three studies as papers have been 
submitted to/accepted by international journals, these papers are literally copied in the three chapters. 
It means that the Chapters 2, 3 and 4 show some overlap in their introductions. 
 
Figure 4. Visualization of the thesis outline 
The thesis outline is as follows: 
Chapter 1: Chapter 1 presents the aim and objectives of the thesis. It gives a general introduction into 
the phenomenon of ED, references as well as some previous studies. 
Chapter 2 is the first study, titled: “Understanding everyday design: A case study”. It has been submitted 
to the Journal of Design Research. The empirical material is a collection of 264 photographs of everyday 
design (ED) products. The main aim was to get an understanding of what everyday design is, and what 
product elements have led to the transformation from original to ED product. A conceptual framework 
is presented based on literature and on a visual analysis of the ED products. This study identified and 
provided the major factors of ED for the next study. 
Chapter 3 presents the second study, titled: “Understanding Everyday Design behaviour: an exploratory 
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experiment”. Based on a conceptual framework, this study aimed to gain insight into how ED process 
work and users perceive which product elements are recognized as ED triggers. Everyday design 
normally happens in a natural situation, but because I wanted to have control on the input variables, I 
did an experiment, in which four basic everyday products were offered to 27 participants with the task 
to come up with an ED product for each of those four products. The exercise resulted in a total of 108 
ED products. Participants were interviewed about their considerations regarding the transformation of 
the original products into ED, why and by what they were triggered to choose for these ED products.  
Chapter 4 is about the third study, entitled: "The Influence of user characteristics, product characteristics 
and context in everyday design behaviour". In this study I tried to combine the data of naturally 
developed ED products with data from in-depth interviews with the users/designers of those ED 
products. In this way I could include characteristics of the user, the context and the products. Besides, 
the participants took part in two tasks, a creativity task and an ED task.  
Chapter 5, the “Epilogue” compares and discusses the findings of Chapters 2, 3 and 4. It also provides 
a holistic picture of the interaction of users, products, and context. In addition, this chapter answers 
research questions and presents the main conclusions of this study. 
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2. Understanding Everyday Design: A Case Study 
Everyday Design (ED) involves the reuse of existing products for new purposes. On the basis of a photo 
inventory with 246 cases we conducted an exploratory study into the factors that stimulate or evoke the 
making of ED. The results indicate that product elements are important triggers for ED in terms of latent 
action possibilities. The element Form is the main trigger for people to remake existing products to ED. 
The other two product elements in our study, Material and Manipulability, are less influencing the 
transition to ED, material being stronger related to function ‘change’ and manipulability more to 
function ‘addition’. Although this study has an exploratory character, it could provide design 
practitioners with a better understanding of users’ ED behaviour. As they actively create meaning to 
products, they might be able to stimulate ED and, in that way, contribute to product sustainability. 
2.1 Introduction 
Based on the four economic paradigms proposed by Brand and Rocchi (2011), we now find ourselves 
in a knowledge economy. In contrast to the experience economy in which lifestyle was uniformly 
adopted by groups of people, lifestyle becomes a truly personal mix of activities and behaviours in the 
knowledge economy. In this current situation, the creative industries now attempt to add value through 
an open innovation process that builds upon user-contributed knowledge, complemented with 
knowledge from experts, both with an understanding of user behaviour. In response to this shift, the 
amateur professional has emerged (Leadbeater 2005) as an individual who may not possess any formal 
education and/or experience in a particular field, but nevertheless engages in activities and practices 
once confined to professionals. Amateur professionals are not merely passive consumers of 
professionally created content, but instead become actively involved in creating content themselves. 
This trend appears dominant in transforming primary functions of products into functions with the same 
or different purpose, even in our everyday products. For instance, a father uses a colour pencil for his 
children’s bookshelf, and a group of people hack an IKEA table top lamp for their own pleasure in a 
way to transform it to a pendent lighting fixture (Figure 5). More simple examples are the re-use of a 




Figure 5. Examples of transforming the primary function of an existing product to another function: 
reusing pencils to create a bookshelf1 (left) and hacking IKEA table top lamps to create a pendent 
lighting fixture2 (right). 
This phenomenon of transforming the purpose of an original product and/or adding value to existing 
products has already been observed in the past. The phenomenon was explained with the concept of 
unselfconscious design (Alexander 1964). According to his notion of unselfconscious culture, people 
unconsciously design things for goodness of fit compared to the self-conscious process of knowledge 
acquisition. Preston (2013) argues that function does not depend on the purpose of the isolated medium 
but grows in the historical pattern of actual use and reproduction. As the unselfconscious process 
informally develops as an iterative process over time, this culture existed before the advent of 
professional design and is still present in our everyday life. Suri and IDEO (2005) illustrate many cases 
of thoughtless acts with surrounding products, and Brandes and Erlhoff (2006) introduce cases of the 
user’s creative use of products through non-intentional design. More recently, Kim and Lee (2014) 
named this unselfconscious behaviour as ‘Everyday Design’ by defining a user as a creative and 
proactive agent. Emphasizing the role of a user, they identified that the behaviour of people to design 
products is not the result of design but the production of creative processes. We have redefined these 
phenomena in this study as ‘everyday designing’ (ED) since it involves user’s activity on the basis of 
repurposed artefacts. Thus, a definition of ED presupposes new functions and uses for existing products 
(Kim and Lee 2014). In everyday design, users play the role of designers in the sense that they create 
products through transformation of use. 
In a process of creative use, people utilize their own skills and techniques in transforming a product’s 
use and purpose in a particular context. Dix (2007) discusses the user’s attempts in creative 
transformation of use, suggesting appropriate design guidelines. Related to appropriated design, 






settings (Louridas 1999). As this process of creative (re-)use happens unconsciously for goodness of fit, 
this appropriation is in line with the aforementioned unselfconscious process. Likewise, DIY (do it 
yourself) communities and their cultures, together with amateur communities such as IKEA hackers 
(Rosner and Bean 2009), show their appropriated redesign in their specific context. As users are, in fact, 
providing solutions for their own needs and desires, this so-called ED can also be considered as an 
activity closer to craft than professional design practice. 
Considering discrepancies between an expected context by a designer and real context by actual users 
(Crilly et al. 2008), bottom-up approaches have been increasingly emphasized in product development 
processes. Designers have adopted co-design approaches for better understanding and applying users’ 
needs and ideas. Ihde (2008) and Redström (2006) proposed that designers should also take unintended 
uses and their relation to user needs into consideration. ED provides the real context for users to become 
designers in an interaction-oriented process. Maestri and Wakkary (2011) broaden the role of users as 
designers, showing that users repair and transform appropriately the products in a household system. 
Among the consumer trends nowadays, with a demand for more transparency and sustainability, the 
phenomenon of the reuse of existing products will be an interesting issue for designers. People 
transform or change the original purpose or add value to existing products rather than purchasing new 
ones. ED involves the reuse of existing products by users for another purpose in a way that transforms 
the original product. Our goal is to offer tools for designers to make use of people’s natural tendency 
for everyday design and make products more sustainable. 
2.1.1 The Conceptual framework of everyday design 
Figure 6 shows an overview of aspects related to ED. In this conceptual framework, a user actively 
interacts with a product. The user acts as a designer who goes through the process of using the product, 
reprocessing it and reusing it, meaning that the original designer's product is now reused for new 
purposes. 
When a user uses a product according to its designer’s intent, we speak of the everyday product context. 
For example, a t-shirt is made by a designer for a top, and the user wears it as a top with jeans. When 
the primary function of the product is no longer able to fulfil its purpose, the original use of the product 
ends. Sometimes, however, users employ the product in new ways through a process of transformation 
to a reappropriated function and use to satisfy an alternative need. The everyday design context starts 
when a user tries to reutilize the product instead of throwing it away. Take the case of clothes that are 
not worn anymore because they don’t fit or are old-fashioned, but are kept in the wardrobe without 
being abandoned. In ED, a new interaction between user and product is realized, which is influenced 
by the user’s characteristics, such as skill and creativity, product characteristics and context. For 
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example, when a person is good at sewing she will be able to efficiently process diverse kinds of textiles 
and will change the operation codes depending on the degree of sewing expertise and the material of 
the cloth. Regarding product characteristics form and material can be important influencing factors. 
And finally, context can play a role in several ways such as the need a person has in solving problems. 
 
Figure 6. The conceptual framework of ED used in the study. 
We expect that the user’s appropriation techniques, such as cutting, refining and understanding of the 
product, would affect ED. For example, a person who is good at sewing will be able to process diverse 
kinds of textiles efficiently and will change the operation codes depending on the degree of sewing 
expertise and the material of the cloth. Whether the fabric is easily obtained or not is another important 
influencing factor. Therefore, ED is a combination of various factors of user, product and context. 
However, does it mean that every combination is unique or are there commonalities among user 
characteristics or product and/or context features that elicit or stimulate ED?  
2.1.2 ED product characteristics 
While studies in the area of product reuse mainly focus on the user side − behaviour, cognition and 
emotion − in this study the aim is to look at products and their elements as triggers for reuse and redesign. 
Are there specific features of a product that stimulate people to everyday design? This is also the area 
of affordances. According to Gibson’s definition (1977), affordances are all the ‘action possibilities’ 
latent in the environment independent of an individual’s ability to recognize them. Norman (1999) 
broadens the concept of affordance by speaking of perceived affordances, which refer to the object 
characteristics perceived by users, which convey the ways that the user could interact with the object to 
accomplish an action. Product elements such as form, colour, weight and the materials of an object 
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incite possible user actions. These perceived affordances provide cues about the operation of things (de 
la Fuente et al. 2015). Our research question comes close to these descriptions of affordances: do 
product characteristics and product elements incite users to everyday design as possible actions? 
Therefore, we are looking at ED products that after reuse and redesigning acquire a new or additional 
function. 
This study is based on visual information analysis through photo inventories. Figure 7 shows the 
elements to be analysed through this study. Through the appropriation of a product, which product 
elements were used, how the products were appropriated, how much the functions changed, and how 
the new ED products are used, they are part of the conceptual framework investigated in this study.   
 
Figure 7. Variables used in the study for understanding everyday design. 
Product elements as ED triggers 
Product elements are categorized into Form, Graphic, Manipulability, Material and Sound (Brunel and 
Kumar 2007; Kim and Paulos 2011; Maestri and Wakkary 2011). Kim and Paulos (2011) developed a 
reuse design vocabulary in their description of practices in the creative reuse of e-waste. Shape, material 
and operation in this study are similar to our form, material and manipulability. Graphics and sounds 
that are frequent product elements of everyday products are added based on Cila’s study (2013). Form 
refers to the quality of the distinct object in having an external surface or outline of a specific form, 
figure or combination of different forms. Graphic refers to a distinct 2D image or visualization. 
Manipulability refers to the operation that is used for a machine part of the product. 
 Material refers to the physical characteristic of the primary construction material of the product. Sound 
refers to auditory characteristics of the product, which are used for new purposes (Figure 7). We use 
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physical product elements to exclude subjective assessment (Figure 8). 
     
(a) Form3 (b)Manipulability (c) Material4 (d) Sound (e) Graphic5 
Figure 8. Examples of product elements used as trigger: (a) Shape of dustpan including handle as 
a hosepipe. (b) The fixed operation of clothes pegs as a bookmark. (c) The stretched material of 
socks as a cup-holder. (d) The sound of hitting the cans as a doorbell. (e) Combination of 
keyboards for decoration. 
Level of appropriation in ED 
Level of appropriation represents the degree to which the user has appropriated the original product. 
Depending on the user’s design knowledge and skills, she can show various levels of appropriation, 
defined in our study as As-is, Remake and Remanufacture (Figure 9). As-is hardly asks for any 
appropriation. With Remake ED needs simple appropriation and does not require much user skill. 
Remanufacture requires a variety of appropriation techniques leading to big changes. See for examples 
Figure 9. These levels are slightly different from the ones used by Kim and Paulos (2011) and Soyoung 
Kim, Cho, & Kim (2017), who distinguished between reuse, remake, and remanufacture. As-is better 
represents the (lack of) a designing act.  
   
(a) As-is (b) Remake (c) Remanufacture6 
Figure 9. Examples of level of appropriation: (a) The disposable coffee cup lid was used as a dish. 
(b) The plastic bucket for fruit was cut and used as a cell phone stand. (c) The plastic milk bottle 








ED physical distance 
The distance, in terms of location, between an original product by a designer and an ED of that product 
by a user was analysed as a possible mediating factor in the probability of ED. ED physical distance 
was divided into Close, Middle, and Far (Figure 10). ‘Close’ means that the ED product is used in the 
same space as the original product. ‘Far’ is applied when the location of the original product is far away 
from the ED product location, such as indoor and outdoor. ‘Middle’ is applied when the original product 
and the ED product are in the same indoor or outdoor but not in the same space, such as the kitchen and 
living room. 
   
(a) Close (b) Middle (c) Far7 
Figure 10. Examples of ED physical distance. From left to right: (a) The colander used when 
cooking in the kitchen was used as a dish-drainer. (b) The cup in the kitchen was used as an 
organizing tool in the vanity drawer. (c)The plastic pipe used for construction was used as a dryer 
storage in the bathroom. 
Transformation of function and longevity of use 
In order to further analyse product characteristics in relation to the type of change made in ED, we 
introduced two variables: (1) function change vs. function addition; and (2) temporary vs. permanent 
use. Function change is used as a function that is completely different from the original one. Function 
addition is defined as a function that changes the target while maintaining the function of the original 






    
(a)Function change (b)Function addition 
Figure 11. Examples of ED function change or addition: From left to right: (a) Function change: 
Shoes were used as doorstoppers (left). Empty space in the middle of the tape is used to organize 
the glues (right). (b) Function addition: A bulldog clip used as an organizer of cable lines (left). 
Rubber bands could be stored in a disposable cup, with a comb placed in the straw hole (right). 
Second, we distinguished between temporary function and permanent function according to the time 
span of use. Temporary function means that ED was used only temporarily or that using ED as a new 
function was alternated with using the product in its original function. Permanent function corresponds 
to the case of continuous use of the ED function without using the original function (Figure 12). 
    
(a) Temporary function (b) Permanent function 
Figure 12. Examples of temporary vs. permanent use of ED: (a) Using the weight of dumb-bells as 
a doorstopper (left). Putting receipts under the mouse pad so that they do not blow away (right). (b) 
A tyre used as a play table8(left). A tissue box used as a tool to knit with (right). 
Findings can contribute to an understanding of how users may (re)interpret particular product 
characteristics and of the role of product attributes in everyday design. As these creative changes are 
elusive to conventional user-centred design methods and approaches, the study of everyday design may 
provide an enhanced means for designers to better appropriate the relationship between having a product 






2.2.1 Case study 
For our research on everyday design we used ‘case study’ as a research method. On the basis of a 
photograph inventory of 268 ED cases we explored the possible interactions between products and 
product elements as triggers for ED on the one hand, and on the other the context in which original 
products on the market are appropriated for ED products. Most of the original products that were 
investigated were used in the home. 
2.2.2 Data collection 
The photograph inventory was based on pictures taken of ordinary and everyday situations from family, 
work and community. Information on the scene is used to understand human behaviour and personality 
(Collier & Collier, 1986). For several years, ED cases were collected by the first author and two other 
researchers. The collected cases were products used for purposes other than their original one. A number 
of ED cases were found in the researchers’ own everyday life environment, situated in the United States, 
the Netherlands, Germany, and Japan. Other cases were found online, in newspapers, books and other 
written material. Through the photographs, we gathered information about the original product, the new 
function of the product, and where the product was used. In order to eliminate data bias, we excluded 
cases from information sharing sites for reuse, such as DIY and hacking sites on online platforms. Cases 
that asked for significant technical skills to appropriate the product were also excluded. If the product 
was used for a similar purpose in multiple ways, we considered these as one case. From a total of 268 
cases, 22 were excluded due to difficulty of analysis from the photo images alone. Hence, 246 cases 
were used as a dataset for the analysis (see Figure 13 for some examples). 
 
(a) (b) (c) (d) (e) 
Figure 13. Examples of the ED cases: (a) a disposable cup used as a cover; (b) napkin used as a 
bottle cap; (c) a sticky note used as a dust holder; (d) magnets used as a hook; and (e) a plastic box 
used as a bicycle basket. 
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2.2.3 Data analysis 
The purpose of the analysis was to examine product elements as possible triggers for ED.  
First, the photographs were used to identify the elements and commonalities of the original product 
influencing ED. In the process of turning original products into ED products, the focus was on the 
utilization and appropriation of the physical elements of the product. Therefore, a detailed coding was 
created through content analysis of the ED photographs. 
For the analysis, all 246 cases were uploaded into Atlas.ti,9 a computer-assisted qualitative data analysis 
software. Next to the codes the meaning and reason of the coding were also specified. Although 
encoding of the ED cases, performed by the first author, was based on the definition of codes, subjective 
interpretation was inevitable. In order to minimize this, two researchers, who were not related to the 
study, verified the codes through the preliminary encoding of 20 cases. Interrater reliability was high 
(Cohen’s kappa = .86). Where differences were identified, a decision was taken based on a discussion 
between the raters. The entire set of cases (246) was then encoded through the application of categories 
described above. 
For all cases the strongest trigger and sub-trigger among the product characteristic elements were 
selected. The strongest trigger was coded as ‘2’, the sub-trigger as ‘1’. The two variables ED physical 
distance and level of appropriation were categorized into three levels and coded accordingly. ED 
physical distance was classified into close, middle, and far, and level of appropriation was classified 
into as-is, remake, and remanufacture. 
The function variables (1) function change vs. function addition and (2) temporary vs. permanent 
function were binary-coded with Function change ‘1’ and Function addition ‘0’; similarly, permanent 
function was coded ‘1’ and temporary function ‘0’ 
2.3 Results 
2.3.1 Variety of everyday Design 
The total collection of cases shows that the original products that were converted to ED are very diverse, 
from a piece of toilet paper to street doors. A total of 54 codes for the original products were identified. 
These codes were next classified into seven categories based on the Amazon product classification 
 
9 Atlas.ti is software for qualitative data analysis of large parts of text, visual and audio data. The software supports researchers in the data 
analysis process using text coding and commenting activities. In addition, research projects called hermeneutic units (HUs) are available for 
immediate search and retrieval (Smit 2002). 
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category: (1)Tool; (2)Electronics; (3)Storage; (4)Decoration; (5)Hobby; (6)Stationery; (7)Organizer; 
(8)Kitchen; (9)Furniture; (10) Accessory. See Figure 14.  
 
Figure 14. Percentage of product categories: Categories of original products (left) and ED 
categorized products were converted into ED (right). 
Among ED product categories, Storage, Decoration, Stationery, and Furniture increased than the 
original product categories. Storage, decoration, organizer, and furniture, which are used to organize 
and care for the house in ED, are 54%. This means that a number of original products from other 
categories were used as home decoration.  
In order to further analyse product elements in relation to the type of change in ED we introduced two 
variables: (1) function change vs. function addition; and (2) temporary vs. permanent function. Change 
function counts for 172 cases out of the 246. When users use an existing product for a new purpose, it 
can be seen that the functionality of the original product is not significantly involved in the new purpose. 
In Figure 15, storing a small fish in a sweet container does not change the purpose of keeping or 
containing something, but the target changed from sweets to fishes (Figure 15b). This is function 
addition. On the other hand, the main purpose of the chair is to sit, but the new purpose is function 
change because it is used to carry things (Figure 15c). We distinguished between temporary function 
and permanent function according to the time of use. For example, if a person uses a chair as a hanger 
to put their clothes on, it is a temporary function (Figure 15a). On the other hand, when boots are used 
as flower pot, these are a permanent function (Figure 15d). There are 144 cases in which the change is 




Figure 15. Frequency of ED cases and examples in terms of temporality of function: (a) A chair as 
a storage for the towel; (b) Fish in a sugar bowl; (c) A chair as a transporting tool; (d) Shoes as 
flowerpots. 
2.3.2 Product elements as ED triggers  
Various products were used for ED. However, not all elements of the product work as a trigger for new 
products. For example, if an egg box is reused as a refrigerator organizer, the hollow form is a key factor 
for the new function. The material of the egg box is probably a supporting, but not a main, factor as an 
organizing tool10 (Figure 16a). Among the factors that trigger a new function of the product, 131 cases 
mainly used form as the most important one, while in 52 cases material was the trigger, and in 44 cases 
manipulability. Graphics and sound were triggers in 19 cases (Figure 16).  
Material was most frequently used as sub-trigger. The material of 55 cases in our sample is not of direct 
influence on reuse but it has effect to ED through the possibility of appropriation. Materials that are 
easy to process, even if users are not experts, can be modified to suit new purposes. For example, 
although the form of the dustpan handle was mainly used to extend the waterline, the dustpan could not 
fulfil this purpose unless it was a waterproof plastic material (Figure 16c). In addition, when making a 
shovel by disposable milk cartons, the form of the handle was mainly used, but if it was not easily cut, 






is that the material is an important sub-element that determines whether it is possible, rather than 
attracting a new purpose. 
 
Figure 16. Frequency of ED cases and examples of product elements as ED triggers.: (a) An egg 
box used as an organizer. (b) Shovel was made from plastic milk bottles. (c) A dustpan used to 
extend the waterway. (d) A piece of gaiters with Velcro was used for holding gloves. (e) A banana 
hanger was made by bending a hanger made of thin wire. 
 
The details of the form that are triggers for ED vary. Examining the elements of the three main trigger 
product elements − form, material and manipulability − we found 14 detailed aspects of form, 11 of 
material and 7 of manipulability (Table 1).  
With form as a trigger, cylinder, square, and hollow are most frequently found, followed by flat. With 
material as trigger, durable and easy to cut were most frequent. With manipulability, fasten and attach 
were the main triggers. The two conflicting keywords, durable and easy to cut, are due to the feasibility 
of the ED. It must be durable enough to be reusable but could be appropriate for new purposes. 
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Table 1. Detailed elements of form, material and manipulability that were used for ED triggers 
      
2.3.3  Relationship between product elements and ED functions  
Figure 17 shows the relationship between ED functions and product elements. ED functions were 
divided into function addition and function change. In the case of function addition, manipulability has 
several expressions, such as fasten, twist, and hang. For example, the end of a plastic bottle was cut and 
used as a plastic stopper (Figure 17a). Function addition did not have any detailed material element, but 
form had 20 cases of hollow. However, hollow appeared in 29 cases in function change. Hollow has 
been widely used in all ED functions. 
Function change was connected to various product elements. In form, hollow was the most common 
case in 29 cases, flat in 23 cases and size in 16 cases. In material, durable is most popular with 28 cases, 
and easy to cut in 15 cases. An example of durability: in order to hang an umbrella on a window-blind 
string, the string had to be strong enough to withstand the weight of the umbrella (Figure 17b). In 
manipulability, attach was relevant in only seven cases. 
As the permanent function and the temporary function are determined by the functioning period, 
permanent function was more related to more product elements than temporary function.  
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-With the permanent function, hollow was the most common with 33 cases. For example, perforated 
cement blocks are used as pots (Figure 17e). In detailed elements of material, durable was the most 
common in 23 cases, followed by easy to cut, transparent, and soft. In the manipulability elements, 
attach was presented in 7 cases. 
-With the temporary function fasten element in 16 cases.; for example, the plastic cover is fixed with 
clothes pegs. (Figure 17d). Often ED physical distance plays a role when products are taken for 
temporary use; for example, a nearby heavy hydrant used as a doorstopper (Figure 17c) and a chair used 
to store clothes. 
 
Figure 17. Frequency and examples of relationship between product elements and ED functions: 
(a) The plastic bottle cap was reused as a plastic bag cap. (b)The umbrellas were hanging on a 
window-blind chain. (c) The fire hydrant was used as a doorstopper. (d)The plastic cover was 
arranged and fixed with a clothes peg. (e) Cement blocks were used as pots. 
2.3.4 Levels of appropriation and ED physical distance effect  
We observed how the levels of appropriation and ED physical distance affect the relationship between 
product elements and new functions. Similar product elements were used when the ED physical distance 
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was close and when the product was not appropriated. On the other hand, in the case of far and 
remanufacture, the same product element was used more than in close and as-is. Figure 18 shows the 
effect of the levels of appropriation and ED physical distance on ED function and product elements. 
The main purpose of the product is the same, but if the target is changed, the ED physical distance is 
close, or if there is no appropriation, the product elements of hollow and length are likely to be utilized. 
For example, the ice-cream holder used in the kitchen was used at the desk (Figure 18a). 
When the main purpose of the ED is completely changed, and ED physical distance is far more likely 
to be utilized for the product elements flat, durable, and waterproof. An example would be to make a 
waterway using the remaining water-resistant tiles (Figure 18b). If the appropriation is remanufacture, 
waterproof is a strong element for appropriation, if not doing the appropriation has utilized a lot of 
product elements, such as size, length, weight. 
The temporal function and far of ED physical distance were not associated with product elements. 
However, in the case of middle, this was related to product elements such as hollow and easy to cut.  
Close was related to product elements such as size, fasten and weight. For example, there was a plastic 
mat for a while with the weight of a water bottle (Figure 18g). In the case of as-is as a temporary 
function, many product elements such as hollow, size, length, perforated, and weight showed a strong 
relationship. For example, the size of the disposable plastic cup lid was matched to the glass cup and 
used as a cup lid for the child (Figure 18c). On the other hand, only the easy to cut and waterproof 
products were found to be strongly related to remake and remanufacture. 
In the relationship between permanent function and product elements, far of ED physical distance is 
related to durable and waterproof. On the other hand, close did not have a strong relationship. In remake, 
many product elements such as hollow, durable, easy to cut, and length were strongly related. For 




Figure 18. Relationship between ED functions and product elements through level of appropriation 
and ED physical distance. 
2.4 Discussion and conclusions 
Users generally try to solve problems with maximum efficiency and minimum effort (Ozkan and Dogan 
2013). One of their solutions is to reuse everyday products either for a similar or for another function. 
We used the term everyday design (ED) to refer to this phenomenon, as can be found in the literature. 
In everyday design, users play the role of designers in the sense that they create products through the 
transformation of use and of the physical characteristics of the original product. The reason we have 
analysed ED is that this phenomenon of reuse of existing products will be interesting for designers. Our 
goal is to offer tools for designers to make use of people’s natural tendency to remake everyday products 
in order to stimulate people’s creativity and to make products more sustainable. In designing new 
products designers might consider adding intentional triggers to stimulate ED. 
Our assumption is that people’s motives for ED is influenced by their attitude and skills, by product 
characteristics, and by the context in which the original product and its transformation are used. 
Understanding the relationship between the three dimensions is a requirement for building designers’ 
tools. Our study was based on 246 ED cases gathered over the years through taking pictures by 
researchers and websites. First, we looked at the context in which products were used and reused. 
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Second, we explored what elements of the products could have been triggers for ED. 
Most of the original products that were investigated were used in the home. A more detailed look 
showed that regarding the original products, home decoration was the most frequent (41%). In ED, this 
percentage increased to 59%, meaning that products from other categories were also transformed into 
decoration products. Many of the ED products in this category were characterized as container (for 
storage) and organizer. 
Sixty-five per cent of the products were reused for a function other than the original one, while in 30% 
of the cases the use was a function addition. Considering ED’s contribution to product sustainability, it 
is important to know whether the reuse of a product was only temporary or permanent. A majority of 
the ED products were for permanent (55%) use. However, we keep in mind that these percentages only 
hold for the ED collection used in our study, because we do not know how representative the sample is.  
The main research question of this study was whether product elements work as a trigger for ED. When 
analysing the cases, the most common product ‘element’ that triggered ED was Form. Not only unique 
morphological elements of a product easily attract users’ attention (Theeuwes 1992) but also the form 
of the product as a whole. For example, using a colander as a dish drainer takes advantage of the overall 
form of the product. Form elements with the highest frequency were hollow, flat and size. A second 
group of triggers, but with a lower frequency, was Manipulability, containing operational terms as (the 
way of) fastening, (dis-)assembling, or moving. A third group of triggers was the Material of the product, 
often used as a ‘sub-trigger’ next to Form, such as durable, easy to cut, and weight.  
Although the level of appropriation of the product is expected to depend on users’ skills, in general there 
is a tendency towards intentional incompleteness. If the original product does not constrain the new 
functionality, the unused elements of the original product are often not removed. For example, the lid 
of the egg box was removed because it was a disturbing element as the refrigerator organizers (Figure 
18e), but the handle of the kettle used in the fish tank remained intact (Figure 18h). There is no problem 
with the function as a fish tank, and it will play a role in helping to move the tank. So, users do not 
completely appropriate the product by taking away the unnecessary parts of the product. 
Based on these results, we assume that affordances played an important role for ED in terms of action 
possibilities latent in the object elements perceived by the user. As we discussed before, the affordance 
of some product elements is stronger than for other elements. Designers could actively create meaning 
to products in such a way that users are easily triggered to ED. The area of semiotics could include this 
new way of thinking about meaning and affordances.  
Second, due to the nature of ED, which is based on appropriation, the designer might guide the 
disassembly and (re-)construction of the product for ED. Among the cases studied, there are many 
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examples in which the appropriation to ED is quite obvious. 
Third, we understand the variety of the meaning of users’ products and stimulation paths to products. 
Designers should consider the interaction between the user and the environment from a product point 
of view rather than only considering the relationship between product and user. 
This study was about existing cases of everyday design, with the disadvantage that it was not possible 
to contact the people who remade these products.  
In a follow-up study, it is necessary to pay attention to (1) the way people take action on the basis of 
affordances offered by (elements of) products they are going to appropriate and what triggers them, and 
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3. Understanding Everyday Design Behaviour: An 
Exploratory Experiment 
Everyday design (ED) involves the reuse of existing products for new purposes. This behaviour can be 
easily observed in our everyday lives but has hardly been recognized as a means to stimulate sustainable 
behaviour. Although several in-depth studies in this area has been conducted to understand people’s 
behaviour, they were mainly focused on theory building. Our study, however, is based on the idea that 
everyday design is one of the tools for professional designers to inspire users to sustainable behaviour. 
Therefore, the study aims to understand how and what product elements and affordances trigger people 
to perform everyday design. Everyday design normally happens in a natural situation, but because we 
wanted to have control on the input variables, we did an experiment, in which four basic everyday 
products were offered to 27 participants with the task to come up with an ED product for each of those 
four products. A total of 108 ED products were repurposed, followed by interviews. The results indicate 
that ED products can be reused for various purposes beyond their original functions. The trigger for 
those ED products were often form-related product elements. The paper shows how these elements are 
related to affordances. Although affordances of original products are often the trigger for their ED, 
almost half of the ED products were triggered by hidden affordances. Although it is an explorative study, 
the conclusion is that the findings may help design practitioners to increase the sustainability of their 
products through stimulating their reuse. 
Kim, S., Christiaans, H. H. C. M., & Kim, C. (Accepted). Understanding Everyday Design Behaviour: 
An Exploratory Experiment. International Journal of Design. 
 
3.1 Introduction 
People interact with diverse products for various purposes in their daily lives. For example, when people 
feel thirsty, they pour water into a cup. However, a cup may not only be used to hold water, but also 
utilised as a pencil holder or as a measuring tool when cooking. Thus, a cup is used for various purposes. 
Whether we use a paper napkin as a notepad or a mug as storage for pens and pencils, we can easily 
find things in our everyday lives that are used differently from the function intended by designers. As 
Desjardins & Wakkary (2013) summarized from earlier research, “… once the artifacts leave the 
designer’s drawing table, the design process does not stop: it can be pursued through customization, 
reuse, appropriation, do-it- yourself (DIY) projects and everyday design processes.” (p. 253) 
In this paper, users’ process of adding new functions and values to existing products is termed everyday 
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design (ED), based on the concept coined by Wakkary et al. to define family members or home dwellers 
reusing products for new purposes (Wakkary & Maestri, 2008; Wakkary & Tanenbaum, 2009; Maestri 
& Wakkary, 2011; H. Kim & Lee, 2014; Wakkary, Odom, Hauser, Hertz, & Lin, 2015). Evidence of 
everyday design can be found in the “resourceful appropriation of artifacts and surroundings, the 
ongoing adaptation of systems and routines through design-in-use that allows emergent properties to 
arise and addresses individual needs” (Wakkary, 2007 p.163). Whereas Wakkary’s definition of 
everyday design is rather broad, we limit the concept to the process by which home dwellers create new 
uses for designed artefacts within given contexts. 
The phenomenon of everyday design has received fairly considerable attention in the design world, with 
amusing examples of the ways in which people react to a world that is not perfectly tailored to their 
needs. ED has been explained with reference to the concept of unselfconscious design (Alexander, 
1964), by which people unconsciously design things for goodness of fit, rather than through a self-
conscious process of knowledge acquisition. Other authors refer to ED as intuitive design (Suri & IDEO, 
2005), as unintentional behaviour, or as unintended everyday product design (Brandes & Erlhoff, 2006; 
Wakkary, Odom, Hauser, Hertz, & Lin, 2015). In the case of a cup that is turned into a pencil holder, 
what might have stimulated the person to use the cup in such a way?  
If we better understand the phenomenon of everyday design, designers might take advantage of it in 
their new designs by remaining alert to the possibilities of reusing their artifacts. Therefore, we seek to 
contribute to the body of knowledge regarding everyday design in a way that this knowledge leads to 
guidelines for designers in order to encourage them to understand the phenomenon of ED and to make 
use of people’s natural tendency to appropriate existing products. Ultimately, this will result in a more 
sustainable approach to design. Understanding everyday design (ED) can be studied from different 
perspectives. Previous ED research was mainly characterized by in-depth (ethnographic) studies of the 
phenomenon of this (often unexpected) re-use and re-design of artifacts both as a creative process by 
users, as a social event being part of family life, and as a theoretical concept (H. Kim & Lee, 2014; 
Maestri & Wakkary, 2011; Wakkary & Maestri, 2008; Wakkary & Tanenbaum, 2009). Some studies 
described a similar phenomenon as ED without referring to the construct ‘everyday design’, where the 
researchers explore the potential of data and machine learning to help elderly to reuse their resources 
(Giaccardia, Kuijerb, & Nevenc, 2016; Nicenboim, Giaccardi, & Kuijer, 2018). Through ethnographic 
methods, they were able to understand the everyday design behaviour of the elderly and to create 
resources, capabilities, and strategies which were used for a design tool.  
Although it is an interesting approach, our focus is on a broader application than only on specific user 
groups. Therefore, our study is practice oriented in a sense that we want ED to become part of 
sustainable living of any population, which can be stimulated by professional designers. 
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In an chapter 2(study 1), the authors proposed a conceptual framework to analyse the process leading 
to ED based on 264 ED photo cases (see Figure 19). 
 
Figure 19. A conceptual framework of the study regarding everyday design behaviour 
The framework explains how ED passes through the process from original use of the product as intended 
by the designer to the user’s creative act of everyday design, influenced by the situation, personal 
characteristics and product characteristics. 
Many researchers are positively aware of the creative appropriation of products for new purposes 
(Ackermann, 2018; Dix, 2007; Haug, 2018; Selvefors, Rexfelt, Renström, & Strömberg, 2019; Wai & 
Siu, 2003). However, designing for appropriation seems for professional designers like an oxymoron, 
as Dix stated, when he points out that the unexpected results of users’ appropriation cannot be designed 
by the designer in advance. It is difficult to help designers identify which users may need or want to 
adapt, and how a product can be designed in such a way that it leads to ED. Although it is a challenge, 
we believe that through designing adaptable products a designer can have influence on users’ behaviour. 
Therefore, we focus in this study on the product itself as trigger for ED and the main question posed in 
this study is: What product elements and/or product as a whole trigger everyday design and in what 
way? 
The starting point is an everyday product context whereby the user uses the product according to the 
designer’s intention. When appropriating and re-using the product for a new purpose, the ‘ED context’ 
commences. User, context and product are the three factors that influence the probability of ED. The 
user’s knowledge, skills and experience in remaking products, the context in which this occurs – 
location, economic circumstances and so forth – and the original product and/or elements of that product 
- defined in terms of visual cues, affordances and symbolic communication - will influence ED. 
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Professional designers have less influence on user and context, but the more so on product, which 
explains the focus of this study. 
3.1.1 Product elements 
If people reuse artefacts for another purpose, what does the artefact trigger in them that it should be 
reused? In describing an ED action, we assume that users are triggered by one or more elements of the 
original artefact or by the artefact as a whole, followed by an action to remake or reuse that artefact for 
alternative purposes. In this way, the artefact enables the user to interact with it and act accordingly.  
The notion that product elements influence how the product will be perceived and acted upon is not 
new. Certainly, it has long been a hallmark of design, as a signal for communication and interpretation 
between designer and user (Broadbent, 1980; Jung & Stolterman, 2012; Kroes, 2002; Monk, Hassenzahl, 
Blythe, & Reed, 2005; Silva, Crilly, & Hekkert, 2015). Designers use well-defined design elements 
such as form, colour and material to convey the intended use or message of a product. They utilise 
familiar product elements to attract consumers’ attention to the product (Crilly, Moultrie, & Clarkson, 
2009; Janlert & Stolterman, 1997). Krippendorff (1989) argues that designers use the symbolic elements 
of products based on their cognitive and social contexts. Moreover, Hekkert and Cila (2015) have 
emphasised that product metaphors are effective in conveying functional, social and cultural meanings 
to users. The product elements that convey such metaphors are presented in terms of form, interaction, 
material and name (Cila, 2013). From the perspective of users, interpretations of products in human-
product interaction can be diverse. Well-known forms and cultures can shift people’s interpretations in 
the same direction (Vihma, 2003). In short, triggers for evoking a certain behaviour or changing a 
behaviour can be designed through the product and/or it’s elements. These triggers are physical or 
psychological or a combination of both: a physical trigger can have an indirect effect on behaviour in 
that it activates a psychological trigger. Matsumura, Fruchter, & Leifer (2015) showed the example of 
a trash bin that was made transparent by the designer to encourage people to separate bottles and cans 
more than a normal, nontransparent trash bin would. This physical trigger elicited pro-social behaviour 
because other people could see if you correctly separated the trash.  
Physical and psychological triggers can be defined in different ways (see for example Matsurama et al., 
2015). In our study we defined physical and psychological triggers according to Norman’s 
categorization of constraints. According to Norman, constraints “…are examples of the use of a shared 
and visible conceptual model, appropriate feedback, and shared, cultural conventions.” (Norman, 1999, 
p.41). Symbolic communication is key, having a direct impact on the user’s perception of the available 
behaviour provided in the environment. Norman (1988) suggested four constraints: physical, semantic, 
cultural and logical. These categories do not only apply to constraints but also to triggers. Physical 
triggers can be based on any visual aspect of the product, further detailed into form and material. In a 
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study 1, we added manipulability as a product element because it shows to play a role as an affordance 
based on knowledge about how we interact with objects. The theoretical framework of Van Elk, Van 
Schie, and Bekkering (2014) regarding manipulation of objects, is relevant. They assume that 
interaction with the world relies on learned knowledge, that can be conceived of in terms of both 
knowing-how (procedural knowledge) and knowing-that (declarative knowledge). In their terminology 
they use ‘Action semantics’ as knowing-how that consists of the procedural or manipulation knowledge 
that enables us to grasp objects in a correct fashion and to use objects in a meaningful way. Functional 
knowledge concerns knowledge about the object’s meaningful use and manipulation knowledge 
involves motor representations regarding the bodily interaction with the object. Relevant for ED is their 
example of being at a campground and in need for a hammer to hammer the tent pegs. Because there is 
no hammer one uses a shoe instead. So, according to their conceptual framework one forms an intention 
to hammer the tent pegs in the ground, involving a representation of the desired outcome. In the absence 
of a hammer, one need to select manipulation knowledge to grasp the shoe, but also the functional 
knowledge about using hammers. They claim that their view is compatible with the idea of affordances, 
conceived of as possibilities for action that can be acted upon when using the appropriate set of 
sensorimotor skills.  
Following our aim to gather information for professional designers, knowledge about these physical 
product elements is most close to what they can influence. 
Our previous study showed how product elements – subdivided into form, material and manipulability 
– operated as triggers for ED. The most frequently used adjectives for form were ‘flat’ and ‘hollow’, 
for material were ‘durable’ and ‘easy to cut/process’ and for manipulability were ‘fix’ and ‘fasten’.  
Regarding the psychological triggers, Semantic triggers for ED often start with the archetype of the 
product inspired by the symbolic form of this original product. For example, reusing a bicycle wheel as 
a clock reflects the archetype of a round clock. Cultural triggers are based on conventions shared by a 
cultural group. One example would be the design of a low chair without legs in a culture where sitting 
on the floor is the norm. Thus, cultural information may be influenced by local culture and family 
culture. Logical triggers are based on knowledge and experience of the user. They are often procedural 
and driven by reasoning. The trigger for ED is based on an understanding of the various elements of the 
product. For example, aluminum foil can be used as light reflector for a camera. 
While our study 1 was based on a database of spontaneously created ED cases in our everyday life, in 
the study described here we try to identify ED triggering product elements when participants are asked 
to perform ED on the basis of four products. The focus of the proposed experimental design, therefore, 
is on controlling how the user recognises ED possibilities in existing everyday products and observing 
what role the product, its elements and affordances play as triggers for ED. In ED, the perception of 
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things occurs not only via the direct cognitive effects of the things themselves, but also by indirect 
perception through (for example) product knowledge and experience, as well as context interpretation.  
3.1.2 Affordance and everyday design  
The phenomenon of being triggered by physical and/or psychological aspects of a product leading to 
an action comes close to what has been described as ‘affordance’, a concept originally defined by 
Gibson (Reed & Jones, 1982) as relationships between the “world and actors (i.e. person or animal)”. 
In Gibson’s theory, all parts of the environment afford some kind of behaviour, such as holding, sitting, 
eating and so on. Direct perception is key. When we look at objects, we perceive their affordances, not 
their qualities. Perception is not a reaction to the stimulus, but an active and ongoing process whereby 
the perceiver – without mental information processes – takes direct advantage of the information that 
the environment offers.  
Norman (1988) also brought the term ‘affordance’ to the attention of designers in his book ‘The 
Psychology of Everyday Things’. In slight contrast to Gibson’s theory, he viewed the concept as 
referring “to the perceived and actual properties of the thing, primarily those fundamental properties 
that determine just how the thing could possibly be used. When affordances are taken advantage of, the 
user knows what to do just by looking: no picture, label, or instruction is required” (Norman, 1988, p.9). 
Norman employed the term ‘affordance’, but abandoned Gibson’s ecological framework, within which 
the term was originally developed. Norman distinguished between real and perceived affordances, and 
assumed that in the design of objects, the former is much less important than the latter. Indeed, perceived 
affordances tell the user what actions can be performed on an object (Norman, 1999). Gaver’s concept 
of affordance has also been influenced by Gibson’s work, referring to the properties of the world with 
respect to people’s interaction with it, with possible actions implicitly related to culture and perception. 
Gaver (1991) analysed the relationship between affordance and perceptual information and classified 
them into perceptible affordances, false affordances, hidden affordances and correct rejection. 
According to Kannengiesser and Giro (2012), affordances tend to be generalised so that they are no 
longer described as specific to any individual user, but rather to groups of users or all users. This is 
apparent in the frequent use of word constructions ending with ‘-ability’ when describing affordances. 
For example, stairs afford ‘climb-ability’ and shoes ‘wear-ability’. As such, they can be thought of as 
general properties of artefacts that may be designed for. In this study, we adopt this way of describing 
the affordances of the four products used in our experiment and their EDs (see also Figure 20).  
3.1.3 Context 
Context and situation play an important role in the decision to reuse an existing product for other 
purposes. Because this study focused on product and product elements, we only took two context 
43 
 
variables into account, level of proximity and level of appropriation. Proximity is the physical distance 
between the location before and after ED and will be divided into close, middle and far. Close means 
that the ED product is used in the same space as the original product. Middle means that the ED product 
is reused in a different location from that of the original product but still in adjacent locations. For 
example, when the original product was used inside the house and the ED product also but in another 
room. Far means that the ED product is reused in a very remote location, for example moving van 
inside to outside the house or from home to office. The level of proximity was investigated to consider 
the effect of spatial alignment on ED product selection (Costantini, Ambrosini, Tieri, Sinigaglia, & 
Committeri, 2010). 
Transformation and appropriation are characteristic for everyday design as it often happens ad hoc in 
the house with objects that are often present around. In order to study this phenomenon, we looked at 
the level in which people tend to appropriate objects for ED. As Desjardins and Wakkary (2013) found 
that family members are experts at reusing objects as-is to accomplish a different function than the 
objects’ intended ones. Most of the objects and materials used do not need a physical transformation 
to be appropriated. This ‘as-is’ was, therefore, used as the first category Higher levels of appropriation 
were defined as ‘remake’ and ‘remanufacture’. As-is requires hardly any or no appropriation. With 
remake, ED products are appropriated in a simple way. With Remanufacture a variety of appropriation 
techniques are applied, resulting in major changes. In this study we expect that remake and 
remanufacture will be more frequent because of the task given to the participants. 
3.2 Method  
In this study, an experiment was designed to enable people to actively undertake ED with four existing 
products that were provided by the first author.  
3.2.1 Participants  
A class of 30 students between 20 and 25 years old participated. The main researcher was the teacher 
of this class. The class comprised three male students and 27 female students. The experiment was part 
of the Pusan National University art class. The 30 participants were students majoring in visual design, 
painting, ceramics and animation, but not in industrial design. Data from three participants who did not 
submit all the cases or who did not answer all of the questions in the questionnaire were excluded. Thus, 
the results of 27 participants (2 males and 25 females) were included in the experiment results.  
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3.2.2 Instruments  
Products 
Four products – a Foil plate, a plastic bottle, a dustpan and an umbrella – were provided to the 
participants. These four products, selected on the basis of previous research (Kim, 2017), were familiar 
everyday products showing a wide variety in form, material and manipulability. At the start of the 
project participants were asked to use all four products for about two weeks. The four products were: 
A plastic bottle was chosen for its familiarity and ease of appropriation. In order to stress its original 
function and to let the participants intentionally use it the bottle was filled with water. The plastic bottle 
had a cylindrical and hence familiar form to the participants. 
A dustpan with a broom was chosen to serve as a new and complicated (trapezoidal) product. Previous 
research showed that dustpans are hardly re-used for other purposes (Soyoung Kim, Cho, & Kim, 2017).  
A Foil plate was chosen because of its infrequent use. As a disposable product it is mainly used for 
camping or outdoor activities. Foil plates have glossy material and are easy to process.  
An umbrella was chosen owing to its more complicated mechanical features, such as folding and 
pushing the button. The umbrella was made of steel wire and waterproof plastic. During the project, it 
rained on 11 out of 50 days, so participants used umbrellas. 
Participants were asked to create an everyday design (ED) for all four products by re-using it with or 
without appropriation. Given the number of 27 participants, a total of 108 ED objects were created and 
used for data analysis. 
Reports 
Participants were instructed to write a report on a daily basis during the whole project. Reports included 
written and illustrated text about their inspiration, decisions, experiences, drawings, and photographs 
of the four existing products and of their created ED products. They also included reporting their 
satisfaction with the ED products in order to figure out how everyday design behaviour is related to 
user experience.  
Interviews 
Two times during the project participants were individually interviewed, and for every interview a 
standard questionnaire was used. See for a summary of the questions Figure 21. 
The first interview was held two weeks after the start when participants had become familiar with the 
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use of the products. In this interview, they were asked about functions and features of each product and 
their experience with each of them. 
The second interview was held at the end of the project. Because this study was mainly focused on 
product elements and affordances as triggers for ED, the most important questions during this interview 
regarded participants’ reported triggers. See Figure 21 for a summary of the questions. 
Product elements and affordances 
On the basis of previous research, we expected that the detailed physical product elements mentioned 
would encompass form, material and manipulability.  
In order to describe and measure affordances we followed Kannengieter and Giro (2017) in the way 
they described affordances as general properties, using words ending with ‘-ability’. In the Introduction 
we already gave some of their examples like ‘wear-ability’ in case of shoe affordance and ‘climb-ability’ 
for stairs affordance. 
In analyzing the triggers mentioned in the interviews a distinction was made between physical and 
psychological triggers. Next to the aforementioned physical triggers we categorized the psychological 
triggers in semantic, cultural and logical as explained in the Introduction. Two researchers 





Figure 20. Perceived affordances and perceptual triggers for ED 
3.2.3 Procedure  
We employed an empirical approach and proceeded in six steps (Figure 21):  
l Step 1: At the start of the project the researcher informed the participants about the aim and 
procedure. The idea of everyday design was explained using some examples. Participants were 
provided the four products and instructed to appropriate them as everyday design products. 
They were informed that they could process each product using either whole or part and could 
add whatever they wanted. They were also asked to report during the whole process.  
l Step 2: The participants used the four products in their daily life for about two weeks. However, 
from the beginning they were free to start with ED. 
l Step 3: Participants were individually interviewed about the original products. The interview 
questions focused on the participants’ first impressions of the products and their perception of 
their physical elements.  
l Step 4: Participants remade the four products with a new purpose.  
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l Step 5: Participants used the ED products, which they designed themselves, in a real context. 
l Step 6: Based on the participants’ final ED products and the reports they created, they were 
interviewed for 15 minutes about their experiences of product use and the process of reusing 
products for a new purpose. They were asked to describe what inspired and triggered them in 
the original product or product elements and in the situation to come up with this particular. 
ED and to explain how they wanted to use their four ED products. The interview questions 
also focused on their actual use experience of and satisfaction with the ED products. As can 
be seen in Figure 21, the entire experiment took 50 days. 
 
Figure 21. The process of the experiment conducted in the study. 
3.2.4 Data analysis  
For the analysis interview data, reports and photographs of the participants were loaded in Atlas.ti. This 
program facilitated the organisation and coding of data from these various sources. To check the Atlas.ti 
coding scheme’s categories for accuracy, two researchers analyzed the 40 interview transcripts and 
reports. Inter-coder reliability was reasonably high (Cohen’s Kappa =.86). Any disagreements were 
settled in a conference between the two researchers. 
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A qualitative content analysis (Cho & Lee, 2014; Hsieh & Shannon, 2005) was also used for the 
transcripts of the interviews and reports. This approach is appropriate when there is a limited existing 
theory about the topic (everyday design).  
On the basis of the first interview, the researchers analysed the usage experience of the four original 
products provided. Through the second (retrospective) interview and the reports product elements and 
affordances as triggers for the remake into ED products could be determined.  
In order to search for the pattern of qualitative data, the code frequency was counted and aggregated. 
Qualitative data were used as the underpinning of these quantitative results.  
3.3 Results  
Figure 22 shows an example of a participant's situation and ideas in the course of a participant's ED 
process. She used a Foil plate at an outdoor barbecue, and the ED idea came up from the conversation 
with her grandmother about the problem of birds ruining the crops in the field. The original Foil plate 
was changed into a scarecrow through simple appropriation. Context played an important role in the 
choice of ED while product elements (shiny and sound) were triggers for her idea. In the same way the 
processes of all participants were analysed. 
 
Figure 22. An example of participants' ED production and use process 
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3.3.1 ED product categories 
Every participant made four ED products, one for each of the original products: dustpan, Foil plate, 
plastic bottle and umbrella. Hence a total of 108 ED products were made by the 27 participants. The 
108 products were categorised according to the Amazon product classification category, resulting in 
five categories: (1) home decoration, (2) tool, (3) accessory, (4) hobby and (5) stationery. Unlike the 
original purpose of the four products provided, home decoration was the most popular with 47%, 
followed by tool with 28% (Figure 23).  
 
Figure 23. Percentage of ED product categories and examples: From left, the examples are 
dustpan, umbrella, plastic bottle, foil plate. (a) organizer, dust cover, lighting, blinds (b) 
colander, hook, funnel, base (c) skirt, earring (d) mask, wrapping paper, toy, reflector (e) cell 
phone stand, pouch, paper cover, bookmark. 
3.3.2 Product elements and affordances 
Each physical attribute was analysed as a product element that suggested the possible use and action of 
the product. We divided product appearance into form, material and manipulability, and further detailed 
it as can be seen in Table 2.  
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Table 2. Frequency of physical product elements mentioned as trigger 
 
For each of the four products typical form elements have been mentioned, with hardly any overlap 
between products. The cylinder shape is indeed typical for a bottle, while the frequently addressed 
trapezium shape for the dustpan is also obvious. Another form element of the dustpan is the hole in the 
handle, which has often been used in ED. Striking is the lack of form elements for the Foil plate as a 
trigger for ED. The material is here the trigger instead. Manipulability as a trigger can be found for the 
umbrella with its fold/unfold mechanism. 
Affordances have been defined as the general properties of an object that trigger individuals to 
undertake a particular action as they interact with its perceptual information. In the transformation of 
an original product to an ED product, we examined the affordances that triggered the creation of these 
ED products. In Table 3, these affordances are described with words ending with ‘-ability’, such as 
‘fold-ability’ and ‘control-ability’. The table highlights how affordances varied depending on the 
product. The dustpan was described in terms of store-ability and hang-ability; the Foil plate decoration-
ability and sound-ability; the plastic bottle cover-ability and store-ability; and the umbrella cover-ability 
and hang-ability. The most common affordances among the four products were store-ability with 24 
cases and hang-ability with 23 cases. 




Table 3. ED affordances of each product. The colour of the chart is white when there is no case, 
and the tone becomes darker as the number of cases increases. 
 
There were many creative and fresh instances of ED that utilised a hidden affordance of the original 
product: plastic bottle was 6 cases (22.2%), foil plate was 23 cases (85%), dustpan was 10 cases (37%) 
and umbrella 16 (59%). It means that half the ED products were based on hidden affordances (51%). 
Figure 24 presents examples of hidden affordances: (a) By using the thickness of the dustpan’s handle, 
one participant measured the amount of spaghetti for a single serving. (b) The aforementioned example 
of Foil plates used as a scarecrow. (c) A plastic bottle as a toy for a cat. The participant made this toy 
by drilling holes in the plastic bottle and filling it with beads and food. When the cat obtained food from 
the plastic bottle, the bottle provided fun sounds as well. 
    
(a) (b) (c) 
Figure 24. Examples of using hidden affordance.  
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In Figures 25–28, the relationships between physical product elements and affordances are presented 
for each of the four provided products and their ED products. Black hexagons represent affordances 
and white hexagons the product elements mentioned for the particular product. The colours of the 
outlines of the white hexagons represent the product element category: green for the category ‘Form’, 
orange for ‘Material’ and yellow for ‘Manipulability’. Associated black and white hexagons are linked 
to each other. For example, store-ability is associated with the product form element’s size, perforated 
and trapezium. Trapezium is not only associated with store-ability but also with put-ability, stand-ability 




The results show that there are many cases of reusing forms of an original product element. For the 
dustpan there were nine cases in which hang-ability was the trigger, using the hole of the handle. This 
hole is designed to hang the dustpan, but the participants used it for various purposes. For example, the 
dustpan could be hung on the door handle and used as a signboard (Figure 25d). The dustpan was also 
used as a cloth hanger. The store-ability was the second most common affordance, with the form 
trapezium, size and hole. The trapezoidal form was designed to contain the garbage collected by the 
broom (Figure 25b). It was reused in ED as storage for various purposes. Unlike the other products 
offered, the product elements that led to the new ED in the dustpan were all manifested in terms of form. 
 
     
(a) (b) (c) (d) (e) 
Figure 25. Relationship between the affordance and product elements of the dustpan with 
examples: (a) channel-ability was facilitated through the handle; (b) store-ability via the 
trapezium; (c) scrub-ability through its flatness; (d) hang-ability via its perforated form; (e) 




The main affordances of the umbrella were cover-ability and hang-ability. These affordances were 
similar to the original functions: to put up umbrellas and hang them when they are not being used. 
However, various product elements were mentioned in relation to both cover-ability and hang-ability. 
Water resistance, durable, dome and transparent provided cover-ability. For example, one participant 
used the dome form of an umbrella to make a cover for a turtle house. Other participants used the 
umbrella’s waterproof materials to cover paper (Figure 26b). Hang-ability was provided by its frame, 
handle, dome and durability. For example, one participant used the handle of the umbrella as a hook 
(Figure 26e). 
 
     
(a) (b) (c) (d) (e) 
Figure 26. Relationship between the affordance and product elements of the umbrella with 
examples: (a) store-ability was provided through water resistance; (b) protect-ability via 
(water) resistance; (c) cover-ability through its dome shape; (d) hang-ability via the frame; (e) 




Compared to the other products offered, store-ability was most frequent (13 cases). which is triggered 
by the cylinder and funnel form. Participants used the cylinder and funnel form to make a plant pot 
(Figure 27c) or toothbrush storage (Figure 27d). When starting from the cylinder form a variety of other 
affordances were attracted, such as cover-ability, decoration-ability and store-ability (Figure 27). 
 
     
(a) (b) (c) (d) (e) 
Figure 27. Relationship between the affordance and product elements of the plastic bottle with 
examples: (a) close-ability was provided through the twisting cap and top; (b) decoration-
ability via its flexibility; (c) store-ability through its cylinder shape; (d) store-ability via its 





The main product element of the foil plate that led to ED was its material. Compared to form and 
manipulability, material was more closely associated with various affordances. For example, 
participants linked cover-ability, fix-ability and store-ability to the flexible foil plate material. As shown 
in Figure 28, various forms were made by using the flexible material. Moreover, the Foil plates 
presented lots of affordances because of hidden affordances. The number of affordances was higher 
than the product elements of the foil plate for ED. 
 
     
(a) (b) (c) (d) (e) 
Figure 28. Relationship between the affordance and product elements of the foil plate with 
examples: the flexible nature of the foil plate material was associated with affordances. (a) It 
was also used to hold glasses; (b) to fix strings; (c) to support cosmetic sponges. The texture of 
the foil plate was related to (d) its sound-ability and (e) sharpen-ability.  
3.3.3 Psychological triggers and affordances 
The results presented in Table 4 show the psychological triggers that affected the affordance of each of 
the four products. Looking at the most frequent affordances – store-ability, hang-ability, cover-ability 
and decorate-ability –, all three psychological triggers play an important role except for decorate-ability 
where the logical constraint is dominant. With this affordance it is obvious that semantic and cultural 
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triggers hardly play a role because changing a functional object into decoration has more to do with 
creativity than with the (functional) archetype of the object or with cultural conventions.  
Table 4. Frequency of affordances with psychological triggers  
 
Semantic triggers are often based on the archetype of the product. For the dustpan the trigger was not 
only the form of the pan but also the hole in the handle. “Is the hole in the dustpan trying to hang it? I 
used the dustpan as a signboard by hanging it on the door.” (Participant A, the left one in Figure 29). 
See also other examples of semantic triggers in Figure 29.  
 
Figure 29. Examples of semantic triggers using the meaning of the original product elements: 
hang-ability using the hole of the dustpan (left), cover-ability using the dome-shape of the 
umbrella (middle), hang-ability using the handle-shaped of the umbrella (right). 
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However, semantic triggers also link to hidden affordances. Two participants used the dustpan as a 
laptop stand (Figure 30). “When I flip the trash can, it looks like a laptop stand. Because of the similar 
shape, I used it as a laptop stand.” (Participant B) 
 
Figure 30. The semantic trigger connected stand-ability and trapezium of dustpan: participant's 
laptop stand (left) and archetype of a laptop stand12 (right). 
Cultural triggers are mainly related to store-ability and hang-ability. Store-ability is often mentioned in 
relation to the plastic bottle. Participants had experience using plastic bottles as storage containers for 
various purposes. “When I was in elementary school, I remembered that my mother and I put soybeans 
in a plastic bottle and put water under them to grow sprouts. I started because I could grow plants like 
sprouts” (Participant E, the left one in Figure 31). “When I was drawing, I cut it and used it as a bucket. 
I always thought plastic bottles were good things to hold.” (Participant F) 
 
Figure 31. Examples of cultural triggers: based on the experience of reuse, participants made a 
plant pot using store-ability (left), and made lighting using store-ability. 
Logical triggers seem to have a strong connection with the material of the object. Five participants 







“I tried to make a reflector for my cell phone by using the reflecting point of the silver Foil plate. In 
order to make the reflector more than just reflecting light, I looked for data on the shape of the reflector.” 
(Participant C, the left one in Figure 32)  
Logical triggers reconstruct the information the participants have.  
“People bake pies with Foil plates. So, I thought I could cut the Foil plate and bake it in the desired 
shape. Because, the Foil plate is easy to cut. So, I tried star-shaped egg fried.” (Participant D, the right 
one in Figure 32) 
Surprisingly, when an affordance is mentioned for only one object (see Table 4), and thus very specific 
for that object, the logical trigger for that affordance is very dominant (10 out of 20 cases). 
 
Figure 32. Examples of logical triggers: based on the participants' knowledge, a reflector for cell 
phones (left) and a mold of egg fryer (right) were made. 
3.3.4 Appropriation and proximity 
The level of appropriation was categorised as as-is, remake and remanufacture. The use of the dustpan 
as a colander without any appropriating was an example of as-is (Figure 33a). Cutting a plastic bottle 
and using it as a funnel was an example of remake (Figure 33b). Creating a lampshade by melting a 
plastic bottle was remanufacture (Figure 33c). A total of 64,8 % of the ED products was remake, 15.7% 
was as-is and 19.4 % was remanufacture. 
The second context variable we were looked at was the distance of use between the original and the ED 
product, defined as the level of proximity. Three categories were distinguished: close, middle and far. 
With 13,9% close was the smallest category. An example of close was a chair in the bedroom used to 
hang clothes on: the reuse remained in the same room. Middle distance hold for 63,9% of the ED 
products, the most frequent one. The use of a dustpan as a scraper (Figure 33e) was defined as middle 
because it had moved rooms. 22,2% of the ED products had a far distance to their original products. 




Figure 33. Percentages of level of appropriation and ED physical distance 
3.3.5 Transformation and temporality of function 
We analysed the degree of change in function of the ED products. See also Figure 34. Most participants 
focused on creating new functionality rather than on the existing functionality of the product offered. 
In 28% of the cases the function of the ED product was an extension of the original function, but 72% 
of the ED products had a completely new function. Decorated plastic bottles made as candle holder was 
one example of the plastic bottle’s function addition or extension (Figure 34a). On the other hand, the 
use of the toy that mad sounds by putting seeds in a plastic bottle was an example of a completely 
different function (Figure 34b). Asking participants if they were going to use their ED products only 
temporarily or for a longer time, 79% of them would use them for a longer time. An example of longer 
use was the umbrella plastic as a cabinet cover (Figure 34d). An ED product for temporary use was 




Figure 34. Frequency of ED cases in terms of the temporality and transformation of function 
3.3.6 Satisfaction 
Figure 35 shows that participants were in majority satisfied with making and using their ED products. 
The usage of plastic bottles as ED proved most satisfactory with 89%. Next was the remake of the 
dustpan with 78%. We can note that the ED of these two products were most reused in accordance with 
the (functional) affordance of the original product. In particular, the store-ability of the plastic bottle 
and the hang-ability of the dustpan led to a high satisfaction level.  
ED, as well as the use of the product, material and process aspects influenced the satisfaction of ED.  
Regarding the satisfaction about the making, for three products ‘easy to make’ was a reason. As can be 
expected, this was not mentioned for the umbrella. Participants also expressed their proudness about 
the result of their ED product(s) either as something what they made themselves or addressing the 
uniqueness and beauty of their design.  
Regarding the satisfaction with the use of the ED product, economic benefit was the most often 




Figure 35. Participants’ satisfaction with making and using ED products based on the four original 
products 
3.4 Discussion  
The many examples of everyday design both from practice and from literature show that this widespread 
phenomenon needs more attention from professional designers. This and other studies can raise 
awareness among designers and inspire them to build in triggers in their new designs. While previous 
research states that affordances are important in triggering ED, our study was systematically focused 
on these triggers, particularly those generated by visual elements of products and perceived affordances. 
Hence, the focus of the study was on physical products although we realize that the act of everyday 
design can be influenced by user characteristics and situation as well. Besides, we have to bear in mind 
that in this study it is not about spontaneous performed everyday design in a natural setting, but about 
an explicit task for participants to perform ED in a more or less controlled situation. It was a qualitative 
exploratory study, not meant to directly generalize the findings to the designers’ practice, but as a first 
study into how we can raise awareness among professional designers. The preliminary results presented 
here have to be validated in future research. This becomes already clear when looking at the kind of ED 
products which came out. Unlike the original purpose of the four products provided, everyday design 
lead in 47% of the cases to home decoration products, followed by tool with 28%. This high percentage 
of decoration is assumed to be an effect of the experimental setting in which participants are forced to 
perform ED without a personally motivated direct need to reuse any of the four products. 
The main research question of this study was: What product elements trigger everyday design (ED)?  
The results of this study show that physical product elements are important triggers for ED. From our 
study it becomes clear that these elements are partly very specific for each product and cannot be 
generalized to the elements of other products. However, it is relevant information for designers to be 
aware that some specific product elements have a higher probability of triggering ED than others. For 
example, the cylindric form of the plastic bottle has often been reused for ED.  
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Affordances are closely linked to the physical elements of products. It turns out that the perception of a 
product leads to multiple affordances. For example, the dustpan can be seen as a container (store-ability) 
and reused to put fruit on, but it also acquires the function of a display board because of the perceived 
hang-ability (the hole in its handle). The store-ability of plastic bottles represents a trigger for the reuse 
of the original product in various ways, such as a flowerpot or a small organiser. For the umbrella the 
dome shape affords cover-ability, the handle hang-ability and the fold/unfold mechanism the fold-ability. 
And these affordances provoke different actions with various ED outcomes.  
Because affordances are based on the perception of a product, it’s elements and the context, they are 
also quite specific for that specific product. However, the most frequently perceived affordances are 
found among the four products: store-ability, hang-ability, cover-ability and decorate-ability.  
In sum, the product elements and affordances of these and other products give ample opportunities for 
creativity, not only as user but also as professional designer. 
When comparing the perceived affordance of an original product and an ED product, the results show 
that in half the cases ED reflects the original intended functional affordance of the original product, but 
the other half got another function often based on hidden affordances. Again, this high frequency of 
hidden affordances was partly an effect of the experimental setting. Participants were asked to perform 
ED and hence were challenged to use their creativity. Because hidden affordances are difficult to predict, 
consciously designed triggers in new products should therefore be based on functional affordances. 
Designers communicate information that primarily implies the use of the product through their forms 
(Blijlevens et al., 2009; Bloch, 1995). Participants’ information is presumed to form and develop during 
their use and adaptation of a product. Perceived as well as hidden affordances are manifested by 
perceptual experience and active exploration (Dant, 2004; Gaver, 1995; E. J. Gibson & Pick, 2000). 
Take for example the use of the sound of a Foil plate to scare off birds in a field. If the affordance were 
merely presented by direct perception, it would prove difficult for the participant to know how the 
material of the product sounds. Hence, it is not only the form of the product that evokes an action, but 
also the experience of manipulating the product, and in this case discovering its material qualities.  
When participants were asked what made their ED products most satisfactory, they mentioned the 
economic advantage and the practicality and functional usefulness of ED products. Even more 
interesting was their satisfaction based on the fact that they were proud of their ED results. Although 
the satisfaction of the participants is not the main aim of the study because of the artificial situation, it 
would be an interesting finding in the sense that ED can make people enthusiastic because after they 
did ED, they are proud that they have done it. In cultures like South Korean this activity, particularly 
DIY, is not common. This might imply that design practitioners can make people aware through their 
design that ED (and DIY) is pleasing for users in a way to increase their self-esteem.   If designers 
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4. The Influence of User Characteristics, Product 
Characteristics and Context in Everyday Design 
Behaviour 
As the world is increasingly aware of the necessity to contribute to a sustainable future, the concept of 
eco-design has considerable influence on the attitude of designers. Under such circumstances, this study 
considers how to extend the life of a product through everyday design (ED): the redesigning by users 
of their existing everyday products into products with a new or similar function. For the study, 100 
female and male participants aged between 20 and 80 years were interviewed with his or her reused ED 
product. Looking at the user, product, and context as triggers of everyday design, the results show that 
both context and product characteristics play a dominant role. The study results in an overview of the 
factors that might trigger everyday design among users, the understanding of which can be integrated 
into new designs to extend the products’ life cycle. 
Kim, S., Christiaans, H. H. C. M., & Kim, C. (In Press). The influence of user characteristics , product 
characteristics and context in everyday design behaviour. Journal of Design Research. 
 
4.1 Introduction 
As the world is facing persistent socio-ecological problems, more and more stakeholders are claiming 
sustainable approaches in various areas such as energy, transportation and food consumption (Braungart, 
McDonough, & Bollinger, 2007; Cooper, 2016; McDonough & Braungart, 2010). Sustainability has 
been defined as the context in which human activities are carried out in a way that preserves the 
functioning of the global environment (ISO 15392, 2008). Sustainable approaches are considered an 
alternative to the problems because of its holistic, adaptive and flexible nature (Geissdoerfer et al., 
2017).  
The Ellen MacArthur Foundation introduced an industrial economy that is restored or regenerated by 
intention and design based on sustainability as a circular economy (Foundation, 2013). The prototype 
economy is a conceptual model that presents an alternative to the linear economy. It is more specific 
than sustainability and approached in terms of industry. In the circular economy's industrial system, 
users use technical materials in various ways such as maintain, reuse, and refurbish to extend product 
life (Bakker, Wang, Huisman, & Den Hollander, 2014; Cooper, 2016). 
Environmentalists and policy makers encourage people to reduce shopping, separate garbage for 
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recycling and be economical with energy (Vining & Ebreo, 1992). In addition to these drivers of 
behaviour change, education and campaigns are being conducted to promote the reuse and recycling of 
artifacts (Dan Lockton et al., 2012). Research on the user's sustainable behaviour focused on reinforcing 
intention and stimulating it (Coskun, Zimmerman, & Erbug, 2015; Dan Lockton et al., 2012; Sung, 
Cooper, & Kettley, 2019b, 2019a). Sung, Cooper and Kettley (2019b) investigated the relationship 
between user attitudes and social factors that reinforce upcycling intentions. The circular economy 
model focused mainly on B2B models such as production system change and renewable energy (Ellen 
MacArthur Foundation, 2013; Geissdoerfer et al., 2017). Hence the question is how we can stimulate 
users to reuse their everyday products by everyday design. Different from previous studies we assume 
that professional (product) designers can contribute to the users’ behaviour change towards everyday 
design. By their products they should be able to build in triggers for ED. However, what triggers could 
they afford? The aim of this study is, therefore, to find out what triggers everyday design among those 
people who already perform ED. Knowledge about that can be input for professional designers, 
desirably in the form of ED guidelines. In that way, the aim is practice-oriented contrary to previous 
studies that were more focused on theoretical and social issues. 
In the area of product design, this is not new. One of the first strong advocates of the socially and 
ecologically responsible design of products was Victor Papanek (1985). Nowadays, the design field also 
participates in recognizing problems and finding solutions through sustainable product development 
and environmental campaigns. It also focuses on using fewer resources and reusing existing resources. 
Design research addresses 1) increasing the value and quality of materials through reuse and repair and 
2) adding value through repurposing waste and recycling used materials and products (Kyungeun Sung, 
2015; Scott & Weaver, 2019). In the case of trying to extend the life of an artifact as a contribution to 
protecting the environment, several strategies can be distinguished. Walker (2011) proposed five 
strategies for extending product life: continuous product evolvement, accommodation of component 
change, local maintenance, repair and upgrading. Bocken et al. (2016) suggested four strategies for 
extending product life: design for ease of maintenance and repair; design for upgradability and 
adaptability; design for standardization and compatibility; and design for disassembly and reassembly. 
Our research therefore explored more implementable ways to help designers generate product features 
that communicate the reuse and appropriation of daily products to stimulate sustainability. The focus 
was on the practice of reusing and/or transforming daily products by users. This practice is referred to 
here as everyday design (hereafter ‘ED’). The definition of design basically assumes that users will give 
new functionality and new product goals to their products (Desjardins and Wakkary, 2013; Wakkary 
and Maestri, 2008). It reflects the resourcefulness that emerges when artifact designs are adapted to fit 
better into actual environments (H. Kim & Lee, 2014; Soyoung Kim, Yoon, & Kim, 2019; Wakkary & 
Maestri, 2007).  
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Focusing on user characteristics and behavioural change, context considerations have recently begun to 
be studied (Cooper, 2016; Shin & Bull, 2019; Zachrisson & Boks, 2012). The analysis investigated how 
the division of power could be distributed for different relevant user or context characteristics, as 
identified by behavioural psychology (Zachrisson & Boks, 2012). 
Wakkary and Maestri (2008) presented everyday design as design-in-use, which is understood as 
ongoing design and change through the use of artifacts and surroundings. Adaptation through the 
appropriation of artifacts and surroundings is a key action in everyday design. Appropriation is 
remaking through the use of design artifacts and structures in ways that were often not intended. The 
user is accordingly a proactive and creative agent. Wakkary and Maestri (2008) broadened the role of 
users and their identity from a mere consumer to a creative everyday designer. They saw home dwellers 
as a type of everyday designer ‘… who remakes or modifies systems, and who uses design artifacts and 
actions around them as design and creative resources’ (p. 163). Everyday design behaviour was 
understood based on their ethnographic studies (Maestri & Wakkary, 2011; Wakkary & Maestri, 2008; 
Wakkary & Tanenbaum, 2009). ED shows unexpected results and designers define it as unpredictable 
(Dix, 2007) and unintentional activity. However, in our study, our research focuses on elements that 
designers can use from understanding the behaviour because ED is not an unconscious everyday 
behaviour, but a purposeful activity. We would like to particularly examine the detailed factors that 
affect ED in terms of users, products, and context. 
Everyday design can be distinguished from recycling, downcycling and upcycling. Recycling and 
downcycling imply the reuse of the components of a product that are reduced (‘degraded’) to raw 
material. Upcycling is the act of giving a product or even just parts of a product a second life without 
the need for ‘degrading’ it (McDonough and Braungart, 2010; Richardson, 2011). Although everyday 
design is a form of upcycling, it has some specific characteristics. (1) Everyday design is limited to the 
adaptation and appropriation of existing products into ED products. Products used in everyday design 
have already been professionally designed. Thus, in everyday design, products are not used as creative 
material but rather are repurposed to perform new functions. Compared with ED, upcycling has a 
broader meaning, also encompassing the reuse of materials. Freitag is a successful example of upcycling. 
The brand makes a wide range of courier bags, handbags and wallets from abandoned materials, such 
as truck tarpaulins. (2) ED is designed by a user and adds new value to the product in everyday life, 
while upcycling can be performed by companies, professional designers and users. (3) Used products 
in everyday life are resources for ED rather than waste. (4) In ED, the function of the original product 
and the new function of ED can co-exist simultaneously. For example, a chair can have both a sitting 




Our study focused on analysing ED because this phenomenon of reusing existing artifacts is relevant 
for two reasons. First, just like recycling and upcycling, the phenomenon of transforming an existing 
product for other purposes contributes to a more sustainable world in that it increases the longevity of 
products. Second, if this analysis provides generalizable stimuli for everyday design, designers will be 
able to broaden their role in the circular economy with a focus on sustainability. We have the opportunity 
to inspire designers with hints and guidelines: how to build in triggers of everyday design when 
designing new artifacts. In that way, designers can create artifacts that help users to make a positive 
contribution to the environment with everyday design. The user can be seen as a creative everyday 
designer who generates a new set of design principles that promote sustainable interaction design 
(Wakkary & Tanenbaum, 2009). Kim and Lee (2014) showed in their study that everyday design can 
be an important design resource in the professional design process by encouraging an interaction-
oriented design process.  
Based on the literature, a conceptual framework of everyday design was created that reflects the 
interactions between users, context and products (see Figure 36). The main questions are the following. 
What makes people decide to carry out ED? Are they triggered by the characteristics of the product that 
they are going to appropriate or by the context or the situation? What about the influence of people’s 
own characteristics and behaviour? 
 
Figure 36. The conceptual framework of everyday design 
Therefore, this study aimed to identify the influence of the characteristics and behaviour of users, 
contexts and products, focusing on how these three factors influence the tendency to engage in ED. In 
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the next section, a selection of user, context and product characteristics, which are analysed in relation 
to ED, is operationalized. With this selection, based on our earlier studies and other literature, we 
compiled a list of questions that were posed during the interviews (see also the method section). 
4.1.1 User characteristics 
Demographics 
Gender was considered, because men and women might differ as everyday designers. Gender, for 
example, influences the purchase and selection of products (Mitchell & Walsh, 2004; Pascual-Miguel, 
Agudo-Peregrina, & Chaparro-Peláez, 2015). Regarding the repair and reuse of electronics, men are 
more often in charge (Kim and Paulos, 2011; Watson and Shove, 2008). According to Kim and Paulus 
(2011), the gender bias might be due to the cultural effect whereby men are more responsible for and 
more interested in disassembling, hacking and playing with electronics than women. In Sung, Cooper 
and Kettley (2019b)'s study, age influenced the practice of upcycling. Since there are age groups 
interested in activities such as DIY, age was considered. 
Abilities and skills 
In this study, the influence of users’ abilities and skills was taken into account; in particular, three 
variables were considered: technical skill, creativity and educational background. First, the 
transformation and appropriation of an existing product into ED constitute a skill-based act, requiring 
a certain technical background. Second, several authors on everyday design have claimed that it is a 
creative act (Kim and Lee, 2014; Kim and Paulos, 2011; Wakkary and Maestri, 2008). One might expect 
that highly creative users will produce creative ED solutions more often. Third, educational background 
was added as a control variable. However, we did not expect to find any relationship between education 
and ED because, in Sung, Cooper and Kettley study (2019b), education had no significant effect on the 
onset of upcycling. 
4.1.2 Context   
Context is the background against which (re)design takes place and provides an understanding of the 
interaction between product, usability and safety (Aranda-jan, Jagtap, & Moultrie, 2016). Kroes (2002) 
emphasized that, to enhance the understanding of how the design process characterizes artifacts, the 
context of human action must be closely observed in the design and user contexts. The design context 
constitutes a physical system that realizes functionality, and the context of use is the product’s 
functionality in the external environment. Visser et al. (2005) noted that the term context means ‘… all 
factors that affect the product experience’. They stressed that the way in which the product is used may 
vary depending on the user and the context. Maguire (2001) also explained that products used in 
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everyday activities occur within certain usage situations. In our study, the interviews with participants 
asked several questions on context, as described below.  
Why perform ED?  
Users start ED with the products that they have and keep for a variety of reasons (Ackermann, Mugge, 
& Schoormans, 2018). In an earlier study, we found that people reuse products because of an (immediate) 
need or a problem that they have to solve(Soyoung Kim et al., 2017, 2019). It was classified according 
to whether it started as a problem or a solution (Helms et al., 2008). We called this approach need driven. 
On the other hand, when people reuse an existing product for another purpose without the pressure of a 
direct need, we called it inspiration driven. In our previous studies, the purpose of ED was identified 
and categorized. It ranged from instrumental purposes such as tool and stationaries to reuse for 
decoration such as home ornament. In the study, ED for decoration is also within the scope of the study 
as it is a growing trend to ED.   
The reuse of products has often been referred to as an economic benefit, mainly in relation to developing 
countries. People in these countries have long experience with the efficient reuse of resources (Beninger 
and Robson, 2014; Wilson, 2016). Upcycling design has been proposed as an alternative to poverty 
alleviation (Szaky, 2014). Apart from the economic benefit, it turned out that emotional attachment has 
also often been mentioned as a motive not to discard items (Chapman, 2009). Other context variables 
that were taken into account are the following. 
Acquisition of the original product 
There might be a relationship between the way in which an original product was obtained and the 
selection for ED. How did the participants acquire the original product that they used for ED? Was it 
bought by the user in a shop or was it a present? Was it a product for permanent use or disposable? This 
could easily be checked during the interview. 
Emotional distance 
According to the studies by Mugge, Schoormans and Schifferstein (2005) and Odom (2008), products 
with an attachment to the user are less easily discarded or replaced. In his study on the person and 
product relationship, Page (2014) found out that, once an attachment relationship with a product is 
established, users will maintain a sustainable relationship with the product. Attempts have been made 
to extend the life of a product by designing such an emotional attachment. However, the designer’s 
influence is difficult to measure, because a user’s experience with the product actually affects the 
attachment (Niinimäki & Koskinen, 2011). Based on these and other studies, we expected that 
emotional attachment is a factor in ED. 
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Location and space 
Location and space seem to be of special relevance to everyday design. Although, in the (psychology) 
literature, the location of an object has been seen as a property of that object in the same way as its form, 
size and colour, we defined location as the context of the object comparable to the space and physical 
distance to an object. Human studies have shown that visually presented objects can automatically 
trigger the representation of an action provided that they are located within the observer’s reaching 
(peripersonal) space  (Costantini et al., 2010; Golomb, Kupitz and Thiemann, 2014; Maranesi, Bonini 
and Fogassi, 2014; Tucker and Ellis, 2001). The questions are whether distance has any influence on 
the probability of product reuse through everyday design and whether the objects used for everyday 
design are location specific. 
4.1.3 Product characteristics  
The importance of the visual appearance of products for their success and for consumers’ response has 
often been shown (cf. Crilly, Moultrie and Clarkson, 2004; Creusen and Schoormans, 2005). Based on 
a literature review, Creusen and Schoormans (2005) identified six roles of product appearance for 
consumers: (1) communication of aesthetic, (2) symbolic, (3) functional and (4) ergonomic information; 
(5) attention drawing; and (6) categorization. The interpretation by the consumer or user is 
predominantly based on this appearance together with the interaction with the product. The product and 
product elements can be seen as signs that communicate these different roles. One might expect that 
visual appearance plays a role in everyday design as well. Users’ reuse of an original product can be 
inspired by the form or material of this product and its manipulability. For example, a coffee mug’s 
form can be used to store other small things, like pens or beads. The weight of a stapler in an office 
makes it useful as a presse-papier (paperweight). There are several ways to categorize product elements. 
In the case of the creative reuse of e-waste, Kim and Paulos (2011) developed a design reuse vocabulary 
with three categories: materials, shapes and operations. Materials refer to the physical characteristics of 
the primary construction material of e-waste; shape refers to the object having an external surface or 
outline of a specific form; and operation properties are the means that people apply to the product for 
appropriation. In our study, we tried to identify the effect of the following product elements: form, 
material and manipulability. 
Affordances 
As an everyday designer, the user takes an action on an existing object of design by transforming and/or 
appropriating that object. One might guess that the opportunity for this action is offered by the 
perceptual properties of that object. This description is similar to the definition of affordance, which 
was originally introduced by Gibson (1979). Although, in Gibson’s view, these properties are 
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independent of the perceiver and invariant, later authors stressed that affordances are dependent on 
interactions between the person (experience, culture), the product and the environment (Donald Arthur 
Norman, 1988; Tucker & Ellis, 2001). According to Roche and Chainay (2017), the perception of 
affordances depends on one’s needs in the specific situation at hand as well as on the ultimate aim of 
the action. They identified two types of affordances, functional and situational. They used the example 
of a knife, of which the primary affordance is to cut food (functional affordance). However, if the knife 
is used to retighten the screws of one’s spectacles, the situation demands the atypical use of the object 
(situational affordance). According to the same authors, in our constantly changing environment, people 
often need to adapt to a specific situation and its constraints, which is why they analyse the situation 
and how the object may serve their purpose. This is exactly what happens in everyday design. 
Depending on their need, in reusing a product, they will either adopt the original function of the product, 
including the affordances given by the designer, or use the same function for another purpose, add 
something to that function or change the function based on the situation that demands such a change. 
In the case of function change, the situational affordances are often hidden; that is, there are no visual 
clues suggesting the action that is taken.  
Hence, in our analysis of what triggers everyday design, we will look at both these types of affordances 
as well as the affordances that are related to the properties of the objects. Earlier research has suggested 
that artifacts are first conceived in terms of affordances linked to manipulation and use and that 
affordances are activated differently depending on the context (Costantini et al., 2010). In the 
description of affordances by Kannengiesser and Gero (2012), this use/function  and manipulability 
are expressed in word constructions of affordances ending with ‘-ability’. For instance, stairs afford 
‘climb-ability’ and shoes ‘wear-ability’. 
4.1.4 Characteristics of everyday design 
Finally, some characteristics of ED products and the process of ED were analysed in our study.  
level of appropriation 
Transforming designed objects through everyday design can require more or less appropriation. Kim 
and Paulos (2011) categorized the creative reuse of electronic waste into three stages depending on the 
level of appropriation: as-is, remake and remanufacture. This distinction was used in our study as well. 
As Dix (2007) stated, designers and entrepreneurs can learn from appropriation. He used the example 
of an old screwdriver that becomes ‘the’ paint tin opener. As a kind of co-design, a good paint tin opener 
will reach the market. Our main interest is in whether the level of appropriation interacts with the 
characteristics of the user, the product or the context. 
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Function change/addition and ED’s longevity 
Another point of interest in the study is to determine how the function of an ED product is transformed. 
In our previous studies, we have observed that the functions of an original product are added to or 
changed (Soyoung Kim et al., 2017). Everyday design can lead to a complete function change of the 
existing product or an addition to it while keeping the original function. The reason for performing ED 
can be permanent or temporary use depending on a given context (i.e., ED’s longevity). Therefore, this 
leads to a question: do ED’s characteristics interact with the characteristics of the user, the product or 
the context? 
4.2. Method 
In our earlier studies, it was found that ED is influenced by a combination of various user, product and 
context factors (Soyoung Kim et al., 2017). To answer the research questions in this study, the following 
factors were operationalized using the same structure: user, product and context. Moreover, the 
interaction between these three factors was studied through interview questions. 
Interviews were conducted to understand and measure the influence of user characteristics, product 
elements and context on everyday design. To measure participants’ creativity, the interviews started 
with a design task. 
4.2.1 Participants 
For the interviews, 100 participants (50 male and 50 female) were recruited who were South Korean 
and living in major cities such as Seoul and Busan in the country at the time of the study. Their age 
ranged from 20 and 80 years. To recruit participants of various ages, we defined four age groups and 
selected the same number of participants for each group (see Table 5). The recruitment was performed 









Table 5. Four age groups of participants 
Age group Male Female Total 
A (20~34 years old) 12 13 25 
B (35~49 years old) 13 12 25 
C (50~64 years old) 13 12 25 
D (65+ years old) 12 13 25 
Total 50 50 100 
 
4.2.2 Products and materials 
The participants were asked to take an ED product that they liked to show among what they had made 
to the interview location, either the real product or a photograph if it was not possible to bring the real 
one. With a sample of 100 people, 100 ED products could be categorized and analysed (Appendix 3). 
Because no ‘scientific’ classification of user products was found, we made our own classification based 
on several retail classifications. This resulted in 10 categories: (1) tools, (2) stationery, (3) home 
decoration, (4) storage, (5) organizers, (6) hobbies, (7) electronics, (8) accessories, (9) kitchen products 
and (10) furniture. During the interviews, the following materials were used: 
A list of interview questions about possible influencers of ED, formulated according to the 
characteristics of users, products and context as operationalized in the introduction section. Although 
the interviews were open, the interviewers tried to stick to the sequence of questions on the list. 
For the creativity task, at the beginning of the interview, the participants were provided with paper cups 
and paperclips.  
4.2.3 Procedure 
When recruiting participants, the researcher explained the purpose of the study and asked about their 
own experience with ED. If they were willing to participate and had made any ED products, they could 
express their preference for the location of the interview: either at the location of the ED object or in 
the research lab. In the case of the lab, they were asked to bring their real ED product or, if this was not 
possible, to show photographs of this product. With help of an online scheduler sent to the participants, 
the interviewer met the participants one by one to conduct the interviews. An individual interview took 
approximately an hour and it took about three months to interview the whole participants. The 
interviewer began with a light conversation to put the participants at ease. The three parts of the 
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interview, namely a creativity task, an oral interview and a questionnaire, are described (see Appendix 
4). The interview, including the two other parts, took about an hour, and a monetary reward for 
participation was given. To answer the research questions in this study, the following factors were 
operationalized using the same structure as previously: user, product and context. Moreover, the 
interaction between these three factors was studied through interview questions. 
Users 
Demographic data were gathered through a questionnaire during the interviews. See Table 6 for the 
participants’ age, gender and education level. In the interviews, the participants were asked about their 
motivation to reuse the original product and transform it into an ED product. 
To test the assumption that more creative people or people with higher technical skill will, for their ED 
solution, show more elaboration and appropriation of the original product, both variables were tested 
used the following operational definitions:  
Technical skill was measured by asking the participants to give a score on a seven-point Likert scale 
with values varying from ‘no technical skill’ to ‘high technical skill’, with a neutral midpoint. 
Creative skill was measured according to Amabile’s (1982) Consensual Assessment Technique. This 
method of judging creativity derives from the operational definition that products or responses are 
considered to be creative to the extent that appropriate observers (experts in the field) individually 
consider them to be creative (Christiaans, 1992). 
At the start of the interviews, the interviewer provided the participants with paper cups and paperclips. 
After an introduction by the interviewer to the goal of the research, the participants were asked to 
produce solutions for the reuse of the paper cups and, separately, the paperclips. They were asked to 
‘think aloud’ during the task. The experiment took about 10 to 20 minutes. While talking about their 
solutions, they could also sketch them when able. 
The ideas of all the participants were again sketched by the author so that they all showed the same 
quality of presentation. Five professional designers were recruited and judged the solutions on the basis 
of the sketches. As instructions, they were told to use their own definition of creativity as a criterion but 
to take novelty and usability into account (Sarkar & Chakrabarti, 2011). The judges scored each idea 
on a seven-point scale with values varying from ‘not creative at all’ to ‘very creative’, with a neutral 




Figure 37. Examples of creativity rating scales: a paper cup idea (left) and a paperclip idea (right) 
They were also asked to give reasons for their judgements. The creativity scores of the jury members 
were averaged to obtain one score for each solution. Next to this average score, a second criterion for 
creativity was used, that is, the number of solutions for the paper cup and for the paperclip generated 
by the participant. 
Context 
Four context variables, location, ED approach, use frequency and emotional distance, were 
operationalized for the study as below:  
Physical distance between location before and after (ED)  
ED approach: the situation in which participants were challenged to transform an original product into 
an ED product. In the case that everyday design was based on a need for a product and ED could satisfy 
that need, it was defined as ‘need-driven’. If any (immediate) need was not present, it was defined as 
‘inspiration- driven’. In the oral interview, both context variables were requested. 
The use frequency of the original product was measured by providing participants with a six-point scale 
running from ‘everyday use’ to ‘never’. 
The emotional distance to the original product was measured on a graphic scale with seven concentric 
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circles, from the smallest inner circle numbered 1 (very close emotional distance) to the widest circle 
numbered 7 (no emotional attachment at all).  
ED product 
Data about the original and the ED product that the participants brought with them were gathered 
through the interviews. The questions concerned: 
l The reasons for transforming the original into an ED product. 
l How the original product was acquired (e.g. bought in a shop, a gift, etc.). 
The function of the ED product compared with the function of the original product. Was it an addition 
to the original function or a function change? Function addition means that the main function of the 
original product has been kept but for different purposes. Function change means that the ED has a 
completely different function. The new functions of the ED are not the main functions of the original 
product.  
l Longevity of the ED product: divided into ‘temporary’ function and ‘permanent’ function. 
l Level of appropriation: ED was classified into ‘reuse’, ‘remake’ or ‘remanufacture’ depending 
on the level of appropriation involved in the product transformation. Reuse of the original 
product occurs when there is no appropriation at all. Remake is when the ED asks for simple 
appropriation. Remanufacture requires a variety of appropriation techniques, resulting in 
major changes. 
l Triggers of ED: the characteristics of the original product that were used in transforming it 
into ED (such as form, material, manipulability, sound, etc.). 
Besides the qualitative data acquired through the interviews, some quantitative data could be derived 
from the interview questions. Other quantitative measures were obtained by analysing the 100 ED 
products, such as the type and frequency of products and function change vs. function addition.  
4.2.4 Data analysis 
The interview data were coded anonymously. For data management, all the data were uploaded to 
Atlas.ti, a qualitative analysis app. The topics, categories and relationships derived from the interviews 
were analysed using coding to create abstract representations of important events, products and 
participants’ behaviour and interactions with the products. 
Mixed methods were used to analyse the data (Creswell, 2014). Most questions asked during the 
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interviews were meant to elicit answers to the research questions stated in the introduction. By focusing 
on participants’ story about the background of the transformation from an original product into an ED 
product, mainly qualitative data could be gathered about the three factors, user characteristics, product 
elements and context in relation to ED, and about people’s behaviour regarding ED. 
Among the quantitative methods applied, the frequencies of answers were calculated for the following 
variables. For the user characteristics, the participants’ age, gender, educational level, creativity and 
technical skill, emotional distance to the product and product familiarity were calculated. The measures 
of creativity and emotional distance were based on Likert scales. For the product characteristics, the 
original and ED product type, product acquisition, frequency of use of the original product and function 
change vs. function addition were ascertained. For the context, the reasons for performing ED, ED 
approach (need- vs. inspiration-driven) and physical distance of the ED product to the original product 
were calculated. The impact of user, product and context characteristics on ED was obtained through 
multinomial logistic regression using STATA v.12. The dependent variable of the study is the type of 
outcome of ED, such as Functional change, Appropriation and Longevity of use. There are more than 
two possible types of dependent variables that are unordered. Therefore, traditional Logit regression is 
inappropriate since it can only address the binary dependent variables. 
4.3. Results 
The ED product each participant brought in, 100 in total, are presented in Appendix 3. The main 
influencing factors, user, context and product characteristics, were analysed based on these products 
and the interviews, including the creative task carried out during the interviews. The analysis was 
performed with the aim of identifying the role that the three factors play in the process of ED and how 
it affects ED. 
4.3.1 User characteristics  
Demographic information and technical skill 
A questionnaire was used to identify participants’ age, gender, educational background and perceived 
technical skill. The results, grouped according to age, are shown in Table 6. Regarding their educational 
background, more than 60% of the participants had college level or higher. A majority of group A were 
still college students, while a majority of women below college level were in group D (65+). The 
participants’ technical skills were divided into above and below average (M=5.13, SD=1.51). Women 
in groups C and D rated their skill as low. An independent t-test and a Spearman correlation analysis 
were to explore if there are differences between demographic variables such as age and gender and 
technical skill. The results indicate that there is a statistically significant difference in perceived 
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technical skill between males (M=5.50, SD=1.51) and females (M=4.76, SD=1.48), t(97.36)=-2.494, 
p= 0.014. No significant difference was not found in technical skill according to age (rho=-.148, p=.141).  
Table 6. Participants’ demographic data and technical skill: A to D are age groups (see Table 5) 
 
A (20–34) B (35–49) C (50–64) D (65+) 
















































































































































Demographic information and creativity 
Examples of participants’ ideas for the cup and the clip are shown in Figure 38. The 100 participants 
produced a total of 272 paper cup ideas and 204 paperclip ideas, respectively. Duplicate ideas generated 
by a participant were considered as one idea. Because of this overlap and the overlap between 
participants, a total of 51 different paper cup ideas and 33 different paperclip ideas had to be evaluated 
by the jury regarding creativity. Designs with low creativity scores more often utilized the functions of 
the original product. For example, you might want to keep a sandwich in a paper cup or use a paperclip 
to hold a photo. Designs with high creativity scores found new possibilities rather than using the original 
functions of the product, for instance using a paper cup as a paper holder or using a paperclip to reduce 




Figure 38. Examples of creativity experiment results 
In Table 7, several measures of creativity are shown by age groups with the criteria: (a) a score based 
on the jury’s assessment, (b) the number of ideas that participants produced in both the paper cup and 
the paperclip task and (c) an overall score based on both the jury’s assessment and the number of ideas. 
Because both the jury’s assessment and the number of ideas were indicators of creativity, a combined 
score was calculated using the following equation, based on our assumption that both measures should 
receive the same weight in estimating creativity: 
Participant’s overall creativity score 
=(jury’s average creativity score)×(number of ideas presented by the participant) 
 
Table 7. Creativity scores averaged for age groups, separated by gender 
CREATIVITY 
A (20~34) B (35~49) C (50~64) D (65+) 
Male Female Male Female Male Female Male Female 
Average jury’s creativity 
score 2.9 3.0 2.9 2.7 2.6 3.0 2.8 2.7 
Average number of paper 
cup ideas 2.7 3.9 3.4 3.6 2.6 2.8 2.7 2.4 
Average number of 
paperclip ideas 2.3 3.3 3.0 2.8 2.2 2.4 1.7 1.9 
Average overall creativity 




Table 7 shows that the participants had more ideas about the paper cup than the paperclip, for all ages 
and both genders. Overall, women had more ideas than men, but this is only statistically significant in 
age group A. Between creativity and age, there is a negative linear correlation that is statistically 
significant (rho=-.307, p=.002), meaning that creativity decreases with age. 
4.3.2 ED context 
Reasons for ED  
The participants were asked to react quickly to the question of why they reused a product for ED. In 
this task, we asked them to answer the most compelling reason: they answered one reason if there were 
more than two reasons. Most of the participants gave a single but most important reason and they offered 
several reasons why the products were made for ED. Table 8 shows an overview and percentages of 
these reasons with examples. 
Economic reasons were mentioned most often. By reusing an existing product, the participants did not 
need to buy one and hence saved money. Other reasons were that a quick solution to a problem was 
needed or that the product represented a certain value that gave meaning to the product, such as beauty, 
memories or financial value (e.g., antique). Among these value-related reasons, six out of twelve cases 
could be defined as emotional attachment. A minority changed a product through ED for sustainability 
reasons (e.g., due to environmental concerns).  
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Table 8. Reasons for ED and examples 



















‘Honestly, I just have to pay a little more attention and 
hang my clothes on hangers. But it’s annoying, so I just 
put them on the chair.’ 





‘I do not even feel the need to buy a bookmark. It’s just the 
easiest way to take something close by, like my credit card. 
Easily accessible within reach.’ 
Easily change to 
ED 12% 
 
‘Long things like blankets are hard to dry. The doors of 
the room are high enough so the blanket dries well without 
taking up space.’ 
To solve a problem 
right now 7% 
 
‘When I open the door to clean my room, it is often closing 
or slamming by the wind, which is annoying. I have a 
heavy dumbbell in my room, so I use it as a door stopper 










To recycle 3% 
 
‘My mom used a paper box as an organizer. Now I do the 
sesame, using a box as drawers to organize my stuff.’ 
To educate on 
sustainability 3% 
 
‘There is a programme called “economic savings”. We do 
art activities with children using waste and recycle it. For 
example, we do “box knitting” as part of that. If you don’t 
use a box or toilet paper roll, save it so that the children 








‘Newspapers are the right size and can be easily rolled up. 
I don’t think I should buy weather strips at the market. So 
now I make this blocking wind tool with newspapers. I like 

















‘In fact, I didn’t think much about it, I even forgot; after 
a long time I found the mug at my parents’ house; my 
mother told me that she still had that mug that I made.’ 
 
Acquisition of the original product 
How did the participants obtain the original product that they used for ED? A small majority of original 
products (54 cases) were bought in a shop for the reason of using the product with its intended function. 
For example, rain boots that were bought became too small, after which they were reused as an umbrella 
stand. An impressive result is the large number of disposables (23 cases) used for ED, for example 
87 
 
wrapping paper, paper coffee cups and flyers. They originally came as a side product with the target 
product ordered. For example, a cereal box was used to clean socks. Eleven products were received as 
a gift. An art supplies bag that was presented became a dressing table. Eight products were bought as a 
new product for ED. For example, additional plastic storage boxes were purchased as cat playgrounds. 
Some were found in the trash (3 cases). Rice bags were reused as waste bins. Only one ED product was 
original in itself (1 case) (see Figure 39).  
 
Figure 39. How the participants obtained the original product (N=100)  
ED approach 
On the basis of our analysis, we can distinguish between two main approaches to ED: need- driven and 
inspiration-driven. In our sample, 71% of ED products were need driven and 29% of ED products were 
inspiration-driven. In the need-driven cases, the user required an object that could satisfy a need. In 
other words, the drive was the need and the focus was on finding a (quick) inspiration to that problem. 
For instance, the paper lid of a cup noodle was so easily half opened that the participant could close it 
with the disposable chopsticks until the noodles were well cooked (see Figure 40). By not splitting the 
wooden chopsticks that were supplied with the cup, they could be used as a peg. For inspiration-driven 
ED, there was no direct need, but the user saw that the original product could be reused for another 
purpose, such as reusing meaningful products for decorative purposes; for example, to keep the memory 
of her daughter living abroad, one participant transformed her daughter’s Korean traditional dress into 




Figure 40. Two approaches to ED: need-driven (left) and inspiration-driven (right)         
Physical distance between locations before and after ED  
The physical distance between the location where the original product was used (i.e. , before ED) and 
that of ED (i.e., after ED) was classified as close, middle or far: close in the case of use in the same 
space; middle when the ED product was used in another interior space; and far when the product was 
moved from outdoors to indoors or vice versa. Close distance accounted for 51% of cases (Figure 41), 
for example using a mouse pad as a paperweight: one participant kept a receipt under the mouse pad. 
Middle distance was 36%, for instance a hanger for bananas was originally an iron hanger; it was 
defined as middle distance because the location had been moved from the closet to the kitchen. Only 
13% of the ED had a far-distance background; for example, golf clubs were used as a decoration at 
home.  
 
Figure 41. Physical distance between the place of the original product and that of the ED product 
Emotional distance  
Participants expressed their emotional distance to the original product on a scale from 1 (very strong 
emotional attachment) to 7 (no emotional attachment at all). In total, 54% of the participants had hardly 
any emotional attachment to their original product (a score of 5 or more). For 19% of the participants, 
the ED products had an emotional impact (score 1 or 2). Whether one is emotionally attached to a 
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product is less concerned with the product characteristics but is dependent on the person and the context. 
See the examples in Figure 42. Products with high emotional attachment are often used as decorations 









represents me is 
precious. As it is 
always carried, it 
is sometimes 
used as a 
bookmark.’ 
 
‘I love the 
refrigerator. I 
use it every 
day. I spend a 
lot of time at 
the table near 
the refrigerator. 





‘It’s a T-shirt 
worn by my 
beloved 
daughter. I put 









Fridge as a 
decoration 
wall 





Score 5–7  
‘I have no 
feelings about 
the book flyer.’ 
 
‘The cup 
holder is given 
every time you 
drink coffee.’ 
  
‘I used an 
unused trash 




Flyer as a 
bookmark 
Cup holder as 
a pencil case 
Trash bin as an 
umbrella stand  
Figure 42. Examples of emotional distance and ED 
4.3.3 Product characteristics and ED 
Product classification 
In Table 9, the frequencies of the transformation from original into ED product are presented by product 
category. For the original products, stationery is the most frequent, with 19 cases, followed by tools 
with 16 cases and storage and kitchen products with 14 cases. With the transition to ED products, the 
categories tools (from 16 to 23), home decoration (from 9 to 19), organizers (from 6 to 11) and hobbies 








Table 9. Original product categories and their frequencies on the rows and their transformation to 
ED product categories in the columns 
 
Identification of product elements and affordances 
Three main categories for product elements were identified: form, material and manipulability. Form 
was by far the most-mentioned trigger (62%), followed by material (25%) and manipulability (13%). 
Table 10 gives details about the specific product elements. Some elements in both form and 
manipulability were very frequent, for example forms such as cylinder, flat and box and manipulability 





Table 10. Detailed aspects of form, material and manipulability that were triggers of ED 
Form Material Manipulability 
Vocabulary Freq. Vocabulary Freq. Vocabulary Freq. 
Cylinder 12 Texture 4 Fasten, fix 9 
Flat 10 Elastic 4 Fold–unfold 2 
Box 8 Flexible, bendable 3 Rolling 1 
Length 7 Transparent 3 Hang 1 
Size 6 Durable 3   
Hook shaped 5 Easy to process 2   
Graphic 4 Waterproof 2   
Perforated 4 Weight 2   
Circle 2 Magnetic 1   
Mesh 2 Alcohol 1   
Funnel 2     
Total 62 Total 25 Total 13 
 
We defined affordances as the general properties of an object that trigger individuals to undertake a 
particular action as they interact with the perceptual information of the object. Following Kannengiesser 
and Gero (2012), we described these affordances with words ending with ‘-ability’, such as ‘store-
ability’ and ‘cover-ability’. For a complete overview of the affordances, see Table 11. The most 
commonly used affordance was store-ability (27 cases), followed by stand-ability (20), fix-ability (12), 
hang-ability (11) and cover-ability (9). If we take a closer look at the characteristics of these most 




Table 11. Affordances mentioned by participants about their ED product (N=100) 
 
 
For the affordance ‘store-ability’, the ED showed a function addition in 25 out of 27 cases. Apparently, 
the affordance of the original product was strong enough to be reused. When using a coffee mug as 
storage for pens, for example, the affordance is such a strong function that the same function has been 
kept for everyday design. In most cases in which ‘cover-ability’ as an affordance was dominant, the 
original function had been changed. Looking at the more general functional vs. situational affordance, 
the frequency was 50–50. However, regarding the detailed affordances, we can see some differences. 
In hang-ability and cover-ability, the situational affordance was dominant as a trigger, while in fix-
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ability and store-ability, the functional affordance was dominant. Although the location of most ED 
products was close or middle distance, all the ‘decorate-ability’ cases involved far distance. 
4.3.4 Influence of user, product and context on everyday design 
To analyse the combined influence of user, context and product characteristics on everyday design, a 
multinomial logistic regression was performed. Multinomial logistic regression is often used when a 
dependent variable has one of finite kinds of discrete values. It explains how independent variables are 
related with the probability that the dependent variable belongs to each of the categories. We used three 
types of ED product characteristics as dependent variables: functional change (function change and 
function addition), longevity of use (permanent function and temporary function) and appropriation (as-
is, remake and remanufacture). So we ran three multinomial logistic regressions separately. For 
functional change and longevity of use, the dependent variables can have two levels. For appropriation, 
the model considers three possibilities in its dependent variable. The same set of independent variables 
were used for all of the three multinomial regressions. The independent variables were (1) user: age, 
gender, educational background, technical skill and creativity; (2) product: product elements (form, 
material and manipulability) and functional/situational affordances; and (3) context: approach 
(need/inspiration driven), physical distance and emotional distance. Estimation process was performed 
by the “glm” function of R statistical software. The “glm” function is based on maximum likelihood 
estimator, which statistically estimates the beta parameters maximizing the probability generated by our 
data. The estimation results are shown in Figure 43. For the complete analysis with more details, see 
Appendix 5. 
 
Figure 43. Multinomial logistic regression: effects of user, product and context characteristics on 




Among the user characteristics, only technical skill and creativity have a significant influence on one 
aspect of ED. The higher the technical skill, the higher the likelihood of processing (appropriation) from 
the original to the ED product. However, the higher the creativity, the lower the likelihood of 
appropriation. It also means that gender, age and education have no significant influence on any ED 
characteristic. 
Context 
Some context variables have an influence on the level of change from an original to an ED product. 
Function change is more likely among participants who are inspiration-driven and who have less 
emotional attachment to the original product. Regarding the distance of the ED product to the original 
product, the likelihood of appropriation is lower with close physical distance.  
Product 
As we have already seen, product elements (form, material and manipulability) are very important as 
triggers of ED, with form being by far the most dominant. There is a significant relationship between 
the product elements and the longevity of ED products’ use. Form and material as triggers are mostly 
linked to temporary use of the ED product, contrary to manipulability. Functional affordance as a trigger 
increases the likelihood of permanent use of the ED product. Situational affordance as a trigger leads 
more often than situational affordance to a change in function from the original to the ED product 
without any appropriation. 
4.3.5 Characteristics of ED products  
Function change and longevity of use 
Transforming an original product into an ED product can be an addition to the existing function or a 
complete function change. Besides, this transformation to ED can have the purpose of temporary or 
permanent use. In Figure 44, both variables are presented in combination to highlight interaction effects. 
While 52% of the ED products showed a complete function change, 48% of them were an addition to 
the original product function. It is quite striking that the percentage of ED products for permanent use 




Figure 44. Percentages of ED cases in terms of the longevity and transformation of function 
Level of appropriation 
When transforming an original product into an ED product, people – to a greater or lesser extent – have 
to appropriate the original one. In our study of 100 products, 70% of ED products were transformed 
without appropriation (described as ‘as-is’), 23% with simple appropriation (‘remake’) and 7% with 
serious appropriation (‘remanufacture’), the last category involving many changes to the original 
product. See the examples in Figure 45: as-is: a stack of tapes used as a stationary holder; remake: a 
string used to hang a spool; and remanufacture: a necklace made of small keyboard buttons. 
 
Figure 45. Level of appropriation in percentages 
4.4. Discussion and conclusions 
Users generally try to solve problems with maximum efficiency and minimum effort (Mann, 1987; Zipf, 
1949). One of their solutions is to reuse everyday products either for a similar or for another function. 
We used the term everyday design (ED) to refer to this phenomenon, as can be found in the literature. 
In everyday design, users play the role of designers in the sense that they create products through the 
transformation of the use and of the physical characteristics of the original product. Thus, the focus of 
the study is on identifying the influence of the characteristics and behaviour of users, context and 
products when engaged in ED. Analysing this phenomenon of reusing existing products is a relevant 
method for two reasons. First, just like recycling and upcycling, the phenomenon of transforming an 
existing product for other purposes contributes to a more sustainable world by increasing the longevity 
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of products. Second, by starting at the source, the original product and not the user might have the 
opportunity to influence designers, triggering everyday design when designing new products. In that 
way, designers can create products that help users to make a positive contribution to the environment 
through everyday design. Continuous use without changing ownership is the most cost-effective as well 
as reducing resource use (Selvefors et al., 2019). The expansion of ED can have an impact on the 
industry by changing the consumption and use process of users. 
To inspire designers with hints and guidelines, in this study, we sought the factors that influence the 
tendency of people to ‘do ED’. We believe that this work provides insights enabling designers more 
easily to include ideas in their design for the reuse of products that have become obsolete and as such 
to expand their lifetime.  
Wakkary and Maestri (2008) gave the example of a chair: rather than modelling a chair user, a designer 
has to ‘… think of what actions can be performed with a chair like stacking, sitting, lying it on its side, 
hanging it, hanging things from it, putting things on it, tilting, and so on’ (p. 13).  
4.4.1Why do people engage in ED?  
The most important reason why everyday design is part of everyday life is that people want to solve a 
problem, often an immediate problem. For convenience, they take a nearby object. As the second reason, 
the participants mentioned the economic advantage of reusing an object that they already have. 
Ecological motives for everyday design were hardly mentioned by the participants. This might be 
expected, because several recent studies have shown that, although consumers have a positive attitude 
towards sustainable products, they do not buy them (cf. Park and Lin, 2018). 
Contrary to earlier findings, emotional attachment plays a minor role. Only six out of a hundred 
participants mentioned this as the first reason. In these six cases, the emotional attachment was linked 
to very different products, from ‘often used’ (even a refrigerator) to a ‘present’.  
4.4.2 Which factors influence everyday design? 
User characteristics 
The results showed that user characteristics have a minor effect on everyday design and its outcome. 
Men in our sample in general had more technical skills than women. During the interviews, some of 
them showed off their ability, commenting in relation to everyday design that ‘it’s easy’. However, the 
assumption that more creative or more technically skilled participants perform more processing work 
in appropriating and adapting the original product to ED can only be proved for participants with high 
technical skill. Creative participants, on the contrary, are more likely to transform an object into ED ‘as-
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is’ rather than to ‘remake’ or ‘remanufacture’.  
Object triggers do not always play a role. Some participants reported in the interviews that ED was 
learnt behaviour in the sense that they had copied similar transformations to ED. 
Summarizing, engaging in ED is universal, meaning that it is hardly dependent on someone’s creativity, 
technical skills, education, age or gender. The main reason for engaging in ED is to provide a solution 
(often a quick one) to a problem and reusing an existing object to satisfy that need is undertaken partly 
for economic reasons. As previous research has shown, everyday design is quite common among 
families (Sunyoung Kim & Paulos, 2011; Pierce & Paulos, 2011; Rosner & Bean, 2009; Wakkary & 
Maestri, 2008). Therefore, one might say that ED is passed along. Sustainability is hardly a reason to 
perform ED. Therefore, attitude/behaviour change towards sustainable living, partly forced by the 
current trends, is necessary. Designers might play a role in this behaviour change. 
Context of use 
Regarding the context in which everyday design starts, the first variable to consider was the degree of 
necessity to come up with an ED solution, evoked by a direct need (i.e., need- driven) or for any other 
reason (i.e., inspiration-driven). As mentioned earlier, most cases were need-driven, showing that 
everyday design can solve problems. This was confirmed by the fact that a majority of ED products are 
for permanent use (60%), while one might expect that reused products often have a temporary existence.  
With a majority of cases, there was a close physical distance to the original product (Figure 46). 
Furthermore, people tended to look for an easy solution; they did not want to put much effort into 
solving their (immediate) problem. Support for that assumption was provided by the fact that, in the 
transformation to ED, 70% of the case products were reused as they were, without any appropriation. 
However, when objects were appropriated, it was performed to a level that satisfied the desired purpose. 
In other words, people usually chose a satisficing rather than an optimizing strategy; that is, they made 
a good enough solution, not a perfect one. A consequence of that attitude was that, if any appropriation 
was necessary to transform the original object into an ED product, the ED product stayed unfinished. 
Examples of transformed objects with either a close distance or reuse as they are (‘as-is’) are presented 
in Figure 46: boots as an umbrella container, a broom to hold cable coils, papers as a monitor stand and 
a bottle as a waste bin.  
This finding matches the ‘Lazy User Theory’ (Tétard & Collan, 2009), which states that people most 
often choose the solution that will fulfil their needs with the least effort. The authors suggested that the 
principle components responsible for solution selection are the user need and the user state. The user 
state is the situation in which the user is at the moment of the need (location, time, etc.). What is 
interesting about this theory is the recognition that the user state limits the set of available solutions. 
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This is exactly what often applies to ED. For example, a person is in the kitchen at home making a cake. 
While preparing whipped cream to put on the cake, the electric mixer breaks. In a sudden need to whip 
the cream, he grabs a bowl, fills it with cream, takes a fork and starts beating the cream. Hence, instead 
of running to a shop for a new mixer, he uses tools that are close and available. Exerting less effort to 
convert products into ED products means not only minimal expenditure but also efficient use of the 
time and (physical and mental) energy. 
    
Figure 46. Examples of need-driven ED solutions with close-distance products, reused without 
appropriation 
The user state limits not only the set of possible solutions but also the user’s context. An example of 
physical constraints is that the objects in a particular space are limited and so are the interactions with 
these objects. Moreover, the variety of object configurations in one space is often stable. Take the 
objects in an office or in a bedroom for example. People will most likely think of the same limited set 
of objects. Besides these physical constraints, social and cultural constraints can influence everyday 
design. A typical example of family culture is the reuse by the mother of a milk carton as a cutting board, 
which is copied by the daughter when she lives on her own. 
Product characteristics 
Most products used for ED were simple and user friendly, often small and not heavy. Exceptions were 
pieces of furniture, such as the use of a chair for hanging clothes. In general, people had easy access to 
the objects that they reused. Most original products were directly purchased by the participants. More 
impressive, however, was the amount of disposables that were added to an original product, such as 
packaging, boxes and flyers, for ED: 23 out of 100. Designers should consider a second life for these 
disposables as well, as they can play a positive role in environmental protection. 
Looking in more detail at the elements of the product that triggered ED, form was mentioned by a large 
majority of the participants, the cylinder form, the flat form and the box together encompassing 50% of 
all the form elements. The second product element as a trigger was material, with 25 cases. Most 
mentioned as material triggers were texture, elastic material, flexible material and transparent material. 
Manipulability as a trigger was mentioned in 13 cases, 9 of which had ‘fix’ (fixation) as a trigger. These 
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perceived product elements as triggers could be analysed further through the concept of affordances. 
Affordances 
In our study, we assumed that perceived affordances play a significant role as triggers for ED. They 
were defined earlier as the general property of an object (or parts of an object) that triggers a person to 
undertake a particular action as he or she interacts with the perceptual information of that object. The 
affordances found in our study were divided into functional affordance and situational affordance 
(Roche & Chainay, 2017). In more detail, we described these affordances with words ending with ‘-
ability’, such as ‘store-ability’ and ‘cover-ability’. The most commonly used affordance was store-
ability, followed by stand-ability, fix-ability, hang-ability and cover-ability, altogether accounting for 
79% of cases. Regarding fix-ability and store-ability, the majority of cases kept their original function 
but used it for other purposes. In general, people directly perceive elements or affordances in an object 
that trigger an action such as everyday design. However, not all ED actions are derived from directly 
perceived elements or affordances. Take for example affordances such as bend-ability and hang-ability. 
They are usually not the primary affordances of the original product. The banana basket made of a metal 
wire hanger had not been perceived directly in the original product but might have been inspired by the 
creativity of the user, the product material or the situation (Figure 47). This type of affordance has been 
characterized as hidden (Gaver, 1991), and cases of this type in our study were often influenced by the 
context or the situation. 
To be open to the reuse of a product when designing a new one, a professional designer can look at it 
from different perspectives. From a product perspective, how strong is the functional affordance of that 
product and can this be applied for other purposes? Take a coffee mug with its strong mental model of 
storage, which can easily be reused for storing things like pens or flowers. From a product element 
perspective (form, material and manipulability), how can a fixation element, such as a peg, be reapplied? 
From an affordance perspective, how can an affordance of an object be the inspiration for reusing it in 
a different way? In Figure 47, the example shows that the shower stand triggers the use of the hang-
ability of that stand for drying laundry. Finally, there is a situation or context perspective in that a 
product will be used in a certain context (see below). 
  
Figure 47. Examples of hidden (left) and situational (right) affordance 
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4.4.3 Implications for designers 
The study findings help us understand how affordance and context work for ED and how much level of 
appropriation is required for ED. The results can serve as a valuable reference for design professionals 
in their endeavour to systematically extend the life of a product through everyday design behaviour for 
sustainable future.  
The study shows that easily perceived affordances are typical triggers for ED. Store-ability, stand-ability, 
fix-ability, hang-ability and cover-ability can be easily found and inspire users to ED. The study also 
shows that in an object more than one affordance can be perceived. An example is a dustpan with a hole 
in the pole to hang it. Both the pan and the hole can trigger store-ability and hang-ability. Therefore, 
designers should be aware of affordances knowing that users will easily use them.  
We also made a distinction between functional and situational affordance. The result of the study indic
ates that functional and situational affordances have similar frequencies in triggering ED. Sensorimoto
r theories suggest that the specific function of a tool is part of our knowledge about the tool (Roche & 
Chainay, 2017). Objects with a function that is prototypical or has high emotional value will automati
cally activate this function in ED, regardless of the context. Functional affordances allow users to easi
ly recognise the affordance while situational affordance is often hidden and indirect. Situational afford
ances can enhance the triggers for ED, although these triggers are often hidden and personal and not e
asy to predict by a designer. Thus, designers can further enhance the inspiration of users to action by a
pplying psychological triggers, be it semantical, cultural or logical, resulting in extending product’s lif
e cycle.  
However, when the situation or context is the trigger of ED, it is not easy for designers to predict ED, 
particularly because situational affordances are often hidden. Nevertheless, this context also puts some 
constraints on everyday design. For example, when certain product types are only used in a certain 
space or location. Think of products that are only used in the kitchen or in the office. A chair in the 
bedroom that is used for putting or hanging clothes on is another example. This implies that a better 
understanding of constraints given by context in which particular functions and actions are anticipated 
can increase the chance of ED.   
In general, although context is important in ED, it is easier for designers to focus more on product 
characteristics and functional affordance. Both lower the psychological threshold for ED appropriation. 
As a creative agent, users try to find an easy solution rather than consuming time and effort. Therefore, 
it would be an effective strategy to stimulate users to use the original products as is (or remake) not 
requiring high cognition load as possibility of becoming ED without appropriation took more than half 
of all our cases. A cylinder form with the function of storage is a very strong trigger of ED. Designers 
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have to look for similar simple couplings that hardly need complicated appropriation. Considering that 
ED behaviour has little to do with user characteristics, designers could provide shortcuts with which 
users can eliminate their troublesome step of reuse and easily prolong the life of original products.  
The findings of the study can also help designers enable to provide "shortcuts" users because ED is a 
widespread behaviour, not reserved for people with certain personality, education or skills.  By sharing 
the ED of various users and sharing information that can be compared, it is possible to eliminate the 
user's troublesome step. The weak link between purpose (function) and affordance can be strengthened 
by knowledge. 
The final conclusion is that, in practice, every person is an everyday designer regardless of his or her 
education, technical skills or creativity. It is a challenge for the designer to find ways in which he can 
inspire and stimulate people to reuse their products and as such contribute to sustainable living. ‘It asks 
that professional designers design artifacts, so they are open to and even invite use in ways that were 
not intended in the original design’ (Wakkary and Maestri, 2008).     
4.4.4 Future research 
In this study, we chose the interview method to investigate the influence of various factors on everyday 
design, offering a mixture of quantitative and qualitative data. This immediately raises the issue of 
generalizability, which is better guaranteed with a strictly controlled laboratory situation. However, 
everyday design is an activity that is dependent on so many factors that it is hard to control. Therefore, 
other researchers have applied ethnographic methods to catch ED in its natural context in a longitudinal 
way. Our study offers another perspective on ED, giving people the opportunity to reflect on their ED 
process retrospectively. Besides, the sample of 100 participants makes the results of the study more 
reliable and valid. However, the study has a major limitation. For instance, the samples used in this 
study might be biased considering their socioeconomic and cultural characteristics. Thus, it should be 
taken into account to include more diverse samples for future study.   
Nevertheless, our study does not give final answers to all ED questions raised, nor is it sufficient to 
satisfy the wish to stimulate designers to use ED as a sustainability tool. Future research should make 
use of a method in which (1) designers try to include in their design triggers of ED, for example form 
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Appendix 5. Multinomial logistic regression results 
     FA/FC (FC) TF/PF (TF) Appropriation (As-is) 







   B (SE) B (SE) B (SE) B (SE) 
U
ser  characteristi
cs   Age years 0.02 0.01 0.01 -0.02 
 Gender female 0.29 -0.41 -1.07 -1.97 
 Education -0.50 -0.20 0.14 0.31 
 Tech-skill 0.13 0.14 0.37 0.52 
 Creativity 0.00 0.00 -0.14 -0.17 
 
      
Product  character is
tics  Product 
Elements manipulability 
Form -0.73 2.47** 16.63 16.20 
Material -2.26* 2.36* 18.16 17.92 
Product affordance Situational  
affordance 
-1.32 -0.89 0.38 0.10 
 
      
Context      character
istics  
 Approach    
inspiration driven 
1.95** -0.37 -0.45 -0.83 
 Emotional  
distance 
0.33* -0.23 -0.04 0.29 
Physical distance close Middle 0.87 1.54* 0.80 2.76 
Far 0.99 1.87 1.50 3.24 
* P<0.05. 
** p<0.01. 
                  *** p<0.001. 











5. Discussion and Conclusion 
5.1 Introduction 
The focus of this thesis was on everyday design (ED), defined as the redesign and reuse of existing 
artefacts by users. The definition of ED presupposes new functions and uses for existing products and 
the role of users as designers in the sense that they create products through transformation of use. It 
differs from recycling and upcycling in that the original product is reused as product again but with an 
adapted functionality and in a number of cases with an adapted appearance. However, the goal is the 
same, being the contribution to a more sustainable living by extending the lifespan of a product. In this 
thesis, the goal was more specifically directed to the responsibility of professional designers. If users 
have the motivation and ability to redesign existing products instead of buying new products, then how 
can professional designers with their product design contribute to everyday design? Can they inspire or 
trigger users to redesign products making use of product elements and affordances? 
While previous research was mainly focused on the analysis of the phenomenon of ED through 
ethnographic studies at families’ home, my research wanted, next to such an analysis, go one step further 
by getting concrete applicable information to design practice. Therefore, the results of my research 
should add to the body of knowledge of the Everyday Design and as a consequence, offer hints and 
helps for designers who consider to make their designs more sustainable. 
Partly based on literature, my assumption was that people’s motives for ED is influenced by user 
characteristics such as their attitude and skills, by product characteristics, and by the context in which 
the original product is used and its transformation happens. Because my focus was on inspiring and 
influencing professional designers, products and their elements play a dominant role in my approach. 
However, understanding the relationship between the three dimensions would be a requirement for 
building designers’ tools. Instead of conducting longitudinal studies like in earlier research, I chose for 
a different approach.  
As a start, my first study was primarily meant to get an understanding of everyday design. It was based 
on literature review and visual information analysis through a photo inventory. For 268 ED cases, I 
explored the possible interactions between products and product elements as triggers for ED on one 
hand, and on the other hand the context in which original products on the market are appropriated to 
ED products. Most of the original products that were investigated were used in the context of home. 
Because of only looking at existing ED products I didnt get insight in the process of transforming 
original products into ED products. Therefore, I did a second study in which I had control over this 
transformation process by giving students a task to remake a limited number of products into ED 
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products. In that way I could observe the process as well as the role of product and user characteristics 
in triggering evderyday design. Knowing that ED is a spontaneous process. I chose this experimental 
method to overcome the limitations of earlier (ethnographic) research in which the range and number 
of ED products and context variables is so wide that it is impossible to draw firm conclusions about 
process and triggers. To make this experiment with only products more realistic by asking the 
participants to use these products for a month. Participants, 27 students of a university art class, were 
recruited to redesign each of four existing products (foil dish, dustpan, umbrella and plastic bottle). In 
a retrospective interview, their process and the inspiration for their redesigns were reported. The rich 
reports of 50 days helped to understand the decisions made by users in the ED process.  
In the third and last study, natural ED processes and factors were analyzed. In order to consider user 
characteristics, 100 people were recruited considering gender and age for an interview. They were asked 
to bring and talk about an ED product made by themselves. The interviews were conducted to 
understand and measure the influence of user characteristics, product elements and context on everyday 
design behaviour. To measure participants’ creativity, the interviews started with a design task. The ED 
products brought in were the main material of the interview and became part of the analysis. 
If I combine the results of the three studies, what are the main conclusions, what did they add to the 
body of knowledge and how can they be used as infomation for professional designers? In the following 
discussion, I will address the variables that have an influence on or are a trigger for everyday design, 
starting with the motives for people to perform ED. 
5.2 Why everyday design? 
The motives for everyday design were examined particularly in the third study. Almost 50% of the 
participants told that they re-used a product for everyday design to solve an immediate problem they 
met daily. For their convenience, they looked for an easy solution by utilizing nearby objects around 
them. As an example, in the Covid-19 period a person forgot to take a mask with her when going for 
shopping. So, she used her scarf draping the fabric as a mask.  
Economic reason is second often mentioned: users did not need to go to a shop and buy the product. 
This reason can go together with the first reason. Interesting in the second study was that in the 
retrospective interview quite some students expressed their satisfaction with the results mainly because 
of the perceived economic advantages through their ED.  
Contrary to my expectations, emotions, which has been the focus of previous studies, were hardly 
mentioned in my studies as reason to perform ED. Only a few said that they were attached to the original 
product for whatever reason. It is striking that while the aim of my research was to contribute to 
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sustainable living, for users this reason hardly played a role. As a confirmation, recent studies have 
shown that consumers have a positive attitude towards sustainable products but this attitude is not in 
accordance with their actions, for example by buying such products or by re-using it for other purposes. 
In the third study, more than 20% of the ED cases were originally coming from disposable items. 
Although the user's ED intentions did not start with sustainability, the use of products to be discarded 
with new functions consequently contributes to sustainability. ED is a bottom-up recycling approach 
where users begin to use again. Therefore, it provides an opportunity to convert the preceding process 
consisting of take, make, and dispose into a prototype process. Although the objective value may not 
be raised in the function and value of the original product, it prevents the material from being 
decomposed into low-value raw materials that occur in most recycling activities. 
5.3 User characteristics 
In ED, the user plays the role of a designer in the sense that the product is manufactured using the 
physical characteristics of the original product. Where will those new and creative designers get inspired? 
Previous studies showed that most ED products are home products and that re-using their products for 
ED is common among families. They did not specifically examine the differences between users' age, 
skills, and gender. 
I assumed that characteristics of a user will partly influence: (1) whether he or she will perform any ED 
activity or not, and (2) the appropriation and outcome of ED. User characteristics were defined by the 
variables: technical skill, creativity, education level, gender, and age. Because I did not conduct any 
comparative study between users who perform(-ed) ED and users who did or do not, the first assumption 
could not directly be tested. However, the high variety of scores on the variables such as technical skill 
and creativity and the fact that demographical characteristics such as gender, age and education had no 
significant influence on any ED characteristic may lead to the conclusion that ED is not only performed 
by a specific group of users. Depending on the results, creativity is not a necessary condition for ED, 
so no matter how creative you are, a person will be able to do creative ED. 
What also could be analyzed in my studies was the interaction between user, product and context 
variables in relation to ED. Among the user characteristics, only technical skill and creativity had 
significant effects. The higher the technical skill, the higher the likelihood of appropriation from original 
to ED product. However, the higher the creativity, the lower the likelihood of appropriation. 
In appropriating the original product there was a tendency among users not to remove unnecessary parts 
of the product. They only focused on the essential elements for ED and left it imperfect. For example, 
the handle of a glass teapot used as a fishbowl was not removed. 
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5.4 Context and Situation 
Everyday design will always be performed within a certain context, be it the location (home, office, …), 
the space (kitchen, bedroom, …), the user’s situational knowledge based on experience with the 
situation at hand, the presence or absence of a direct need, and so on. The typical situation can also 
inspire users to come up with creative solutions. Think of the re-use by a student in my second study, 
of foil dishes as scarecrow to keep birds away from the crop at her grandmother’s vegetable garden. 
The sound of a foil dish and her situational knowledge about the garden were both context variables 
that inspired her ED solution. 
From the third study, I learned that the driver for ED can be need-driven or inspiration-driven. In case 
of inspiration-driven, there is no direct need but an awareness that a product can be re-used for a certain 
solution. In case of need-driven, ED I adopted the theory that the principle components responsible for 
solution selection were the user need and the user state. The user state is the situation in which the user 
is at the moment of the need (location, time, etc.). What is interesting about this theory is the recognition 
that the user state limits the set of available solutions. This is exactly what often applies to ED. When 
you need something while being in the kitchen, you look around in that space for products that will 
satisfy your need. The objects in a particular space are limited and so are the interactions with these 
objects. Moreover, the variety of object configurations in one space is often stable. Take the objects in 
an office, a kitchen or a bedroom for example. Users tended to look for ED sources nearby to solve the 
problem. In Study 3, more than 50% of the ED source (original product) for solving a problem was in 
the same place. In Study 1, it was almost 40%. The ED source to be selected varies depending on the 
user's location, even if the problem is the same. For example, if you need a place to put your clothes on, 
you will use the bath tub when you are in the bathroom. But in the bedroom, you probably use a chair 
or stool.  
Next to physical constraints, social and cultural constraints can also influence everyday design. From 
the literature I could observe that ED is a family activity and that in this setting everyday design 
behaviour could be transferred to younger generations. 
Emotions attachment with product and knowledge of problem situations in which various emotions 
might be experienced, both topics in the third study, hardly play a role in relation to ED. 
5.5 Product 
If I want to stimulate everyday design as a way to contribute to sustainable living and to use professional 
designers as messenger, it is obvious that I look for possible triggers in products. How can designers 
enhance the perceived value of sustainable offerings by using semiotic tools and cultural codes? It is 
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obvious that for this reason I focused on products as signs which communicate meanings to the users. 
They will interpret what the product is for and how it is used. One of the objectives of my study was to 
understand what triggered ED in a product and its elements. On the basis of my studies, I hoped to 
define a design grammar of signs to be used in ED, but first it is necessary to take a look at what kind 
of products I am talking about. Because in Study 2 the four products were chosen by the researchers, 
while in Study 1 and 3 the products were a result of a spontaneous action done by users, I focus on 
Study 1 and 3. The products that were the source of ED were mainly used in the home, and most of 
them were simple and light. In both studies, the most popular categories used for ED were stationary, 
storage and tools. Two other categories were also popular, but only in one study: electronics in Study 1 
and kitchen in Study3. The first three categories are also the most frequent when changed into ED 
products, but now home decoration and organizer are increased while kitchen decreased. Study 2 
confirms these findings for ED products, even though there were only four original products as input. 
Interestingly, among the original products re-used for ED 23% were disposable products such as leaflets 
and wrapping paper (Study 3). Reuse of disposable products can make a positive contribution to 
environmental protection. 
Product elements as signs 
Product elements as triggers were categorized into Form, Material, Manipulability, Graphic and Sound. 
In the first study the triggers had to be defined for each of the 246 products, because the ‘makers’ were 
unknown. That was different for the Studies 2 and 3 where the participants as makers could indicate 
what element had triggered them. In that way, the last two studies were a validation of Study 1. Because 
the categories graphic and sound were hardly mentioned they were included in the categories form and 
material respectively. In all three studies, form was by far the most important element that triggered ED, 
followed by material and manipulability. However, it is more interesting for designers to zoom into 
these three general elements, form, material and manipulability.  
Regarding form, when the three studies are taken together the most frequent triggers were: the shape of 
a Cylinder, Hollow, Cone and Funnel, Flat surface, Box-shaped, Size and Perforated.  
Regarding material, in two out of three studies the most frequent triggers were: Texture, Elasticity, 
Weight, Transparency, Bendability, and Easy to cut. Waterproof and Sound were only frequent in Study 
2. 
Regarding manipulability, in two out of three studies Twist and Fix were most often the triggers, while 
Attach was only in Study 1 one of the important triggers, as was (un)Fold in Study 2. 
See Table 12 for an overview. 
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Table 12. Most frequent product elements as triggers for ED 


























      
 
A conclusion of this analysis of product elements is that although I see common elements as trigger, the 
kind of trigger is dependent on the original product that is used for ED. Take for example the 
manipulability trigger ‘Fix’, which is quite common in studies 1 and 3 when people re-use a peg or clip 
for ED. This trigger is absent in Study 2 because there is not such an original object provided. Study 2 
was in particular designed to watch the process of selecting triggers, by providing only four familiar 
products. The dustpan, one of the four products offered, had a funnel shape which was seen as trigger 
by some of the participants. In the other two studies, this trigger was not present. The same for the sound 
of the foil dish in Study 2. It does not mean that I cannot generalise over the elements as triggers. I can 
do so, indeed as long as I am aware of the meaning as sign of product elements in any object that I 
perceive or design. And with those signs the designer can trigger any consumer to re-use that particular 
object for other purposes. 
Hitherto, I have accentuated the product elements as part of a product. My studies also make clear that 
the product as a whole - including its product elements - is a trigger for users, and with that I arrive in 
the area of affordances. 
Affordances 
Affordances were defined earlier as the general property of an object (or parts of an object) that triggers 
a person to undertake a particular action as he or she interacts with the perceptual information of that 
object. Information about if and how affordances play a role as trigger for ED might be useful for my 
final goal to give designers some hints for stimulating ED with their newly designed products. Because 
the original definition of Gibson (1979) was too strict, I adopted the view of other authors that 
affordances are dependent on interactions between the person (experience, culture), the product and the 
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environment. Particularly, the interviews with participants in Study 3 showed that product affordances 
trigger people to everyday design. In my analysis of Study 2 and 3, two general types of affordances 
were taken as a starting point, functional and situational affordances. (Roche & Chainay, 2017). In daily 
life, I am surrounded by many kinds of objects that by its repeated use has led to automatically 
perceiving the recurrent functions of such objects. This has been referred to as ‘functional’ affordance.  
However, I am often in a situation that functional affordances are not useful, because the situation asks 
for an atypical use of that object. For instance, using a coffee cup as a flower vase. The situation I am 
in requires that I perceive situational affordances and find a tool that serves my purpose. 
In Study 2, the situational affordance as trigger for ED is quite dominant with 70%. I could expect this 
because the instruction to participants was to re-use the four products in a different way than the original 
ones. In Study 3, functional and situational affordances are almost even.  
Situational affordances were often hidden, meaning that they could not directly be perceived or derived 
from the function of the object. 
However, this distinction between functional and situational was not detailed enough as design tools. 
Therefore, I adopted Norman’s description of perceived affordances. He assumed that design affects 
my perceptions and interactions with objects. For example, a chair is ‘sit-able’ based on its design: a 
chair mirrors the proportions of a human body, including the shape of its seat, the width of its arms, and 
the height of its legs (1998). 
In a similar way, I described affordances with words ending with ‘-ability’, such as ‘store-ability’ and 
‘cover-ability’ in Study 2 and 3. The results were striking in that the affordances of the original objects 
most commonly used for ED were quite similar in Study 2 and Study 3 (Refer to Table 13). All other 
affordances in both studies had a frequency of only 1 or 2, or were only present in one Study but still 
with a very low frequency. It is striking because in Study 2 only 4 original products were offered while 
in Study 3 participants brought in ED products that had a big variety of original products background. 
As can be seen from Table 13, the only exception is ‘fix-ability’ with only one case in Study 2. However, 
the reason for the low fix-ability cases in Study 2 is that the four original products offered had no trigger 
for fix-ability at all. Interestingly, some of these affordances might reflect Gibson's perspective of 
'actual' (physical) affordances – through direct perception and independent of the observer –, but some 
other affordances mentioned by a participant were only perceived by him or her and not by others. 
Table 13. Perceived affordances in Studies 2 and 3 (in %) 
Affordance >> Store-ability Hang-ability Stand-ability Cover-ability Decorate-ability Fix-ability Total (%) 
Study 2 22 21 6 12 10 1 72 
Study 3 27 12 20 9 6 12 86 
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Function and appropriation 
When comparing the function of the ED product with the original product the results showed that 
function change and function addition was about fifty-fifty. Furthermore, when analysing whether the 
ED product served a temporary or permanent function, they have almost equal frequency in both Study 
2 and 3. 
The level of product appropriation when transforming an original product to ED was quite different for 
Study 2 and 3. In the third study, the appropriation as-is - which meant not processed at all - was 70% 
and remake was 23%, while in the second study remake was 65% and as-is was 16%. The difference 
has been caused by the fact that in Study 2 participants were asked to ‘re-design’ the original products, 
which obviously lead to a remake. The ED products in the third study were the result of a natural 
situation which might lead to the conclusion that in a natural situation people look for an easy way to 
solve problems or satisfy their needs.   
5.6 Designers’ role 
At the beginning of this Epilogue, the aim of my thesis research was formulated as follows: If users 
have the motivation and ability to redesign existing products instead of buying new products, then how 
can professional designers with their product design contribute to everyday design? Can they inspire or 
trigger users to redesign products making use of product elements and affordances? Hence, with this 
aim I focused on the responsibility of professional designers to contribute to sustainable behaviour.  
In the preceding conclusions of this Epilogue, much relevant knowledge and insights about everyday 
design have been gathered that can be of use for professional designers. But even before sharing this 
specific knowledge with professional designers, it is essential that I build awareness about the 
importance of everyday design among them. In order to stimulate and trigger users to everyday design, 
they should understand (1) the motives and abilities of users to transfer existing products into ED, (2) 
the context or situation that triggers and/or constraints the possibilities for ED, and (3) the product 
elements and affordances that trigger ED.  
5.6.1 Users’ motives and abilities 
People are ED-designers regardless of their characteristics such as gender, age and abilities. Often, 
everyday design is a family activity and as such passed through generations. Their motives are quite 
obvious. In the third study, 71% of the participants reported that they had re-used a product for everyday 
design to solve a problem. For their convenience, they looked for an easy solution that took minimal 
effort by using nearby objects. One should be aware that people are creative and keeping this in mind 
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designers can offer users more opportunities to participate in everyday design behaviour. The results of 
the study showed that user creativity had no significant effect on ED. This shows that individual users 
have enough creativity to do ED and that ED was an opportunity to show their creativity. Next, another 
motive is economic of nature meaning that together with the first one (problem solving) everyday design 
is almost exclusively a matter of practicality. My research shows indeed that emotional attachment to a 
tangible product hardly plays a role in everyday design. Another issue to consider is that in my research 
the sustainability aspect was hardly a motive to ED. But in the near future, due to changing 
circumstances, this might become an important issue.  
5.6.2 Context and situation 
I observed already that in most ED cases of Study 3 there was a need that requires a solution. In 21% 
the user saw that the original product could be reused for another purpose without a direct utilitarian 
need, such as reusing meaningful products for decorative purposes. The presence or absence of a need 
makes a big difference in the initiation of ED. Another context variable was the location or place that 
works as a constraint or a trigger. In many cases, the ED source (original product) for solving a problem 
was in the same space. Necessary for designers is to realize where a product will be used - be it in the 
kitchen, the bedroom or the office – so that they can imagine what other products are used at the same 
location. When constrained to a specific place, interactions with the product are less than people 
generally perceive. In addition, since the products in a specific space are limited, the designer can easily 
guess the high behavioural potential of ED. Thus, when designing a product, professional designers can 
provide useful constraints on the extent to which the situation can be expected to occur. The kitchen, 
for example, is where food is prepared. There are many actions such as slicing and mixing ingredients. 
You can use a mixer to mix, but you can also mix with a fork or spoon. It is important to recognize and 
understand interactions that occur in a place and alternative products that can interact with them. 
Designers have to rely on background knowledge to specify which products co-occur with each other. 
Therefore, it is important for designers to understand how a specific event (interaction and solution) 
connects and responds to the most relevant object. 
According to previous research, social and cultural constraints can also influence everyday design 
behaviour (see for example, De Leur, Drukker, Christiaans, & De Rijk, 2006). This is even more obvious 
for everyday design because of often being a family activity. Emotions and knowledge of situations in 
which various emotions might be experienced, both topics in the third study, hardly play a role in 
relation to ED. 
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5.6.3 Product elements and affordances 
If professional designers are able to influence everyday design behaviour, it is most likely through the 
product (design) itself.  The area of semiotics shows that products, images and practices are like ‘texts’ 
that can be read and decoded. A design product illustrates and embodies qualities; not only the material 
thing but also the interpretation by the consumer/user of the appearance, called ‘form’. Form has, 
therefore, a twofold meaning. It is both a material construction and something experienced and 
interpreted (Vihma, 1995). 
Among the product elements that in all three studies are observed as the outstanding trigger for ED is 
Form. The unique morphological elements of the product not only easily attract the attention of the user, 
but also give a hint to the user about how to re-use it. In particular, cylinder, box-shaped, and hollow 
are the product elements frequently mentioned in all three studies and are simply and easy to recognize. 
See also the aforementioned Table 12. Interesting is also that among product elements ‘hollow’ has a 
strong matching relationship with the affordance of store-ability. Rain boots, trash cans, and cups are 
EDs that reflect this hollow/store-ability, even although these products differ in size and material.  
Related to the concept of semiotics is the concept of affordance because it depends on the interpretation 
of the user what action with, on or towards the product is expected. In Table 13 I already saw which 
affordances in my studies were most frequent. And again, this is an area where professional designers 
have the biggest influence as they control part of the meaning that is transferred to the user. 
5.7 Limitation  
With my studies, I have tried to get a deep insight in the phenomenon of everyday design in order to 
build theory and to give professional designers ammunition to stimulate this way of sustainable 
behaviour of users. This insight was gained through an analysis of a big collection of existing ED 
products (Study 1), a semi-controlled experiment with students (Study 2), and interviews with 100 
people (Study 3). I did not follow previous researchers who had applied ethnographic methods to catch 
ED in its natural context. My research offers a design perspective on ED by concentrating on product 
features, in relation to user characteristics and the context, that triggers users to perform ED.  
However, my research has also limitations, most of which are already mentioned in the conclusion and 
discussions of Chapters 2,3 and 4. However, two limitations due to the sampling method chosen and to 
the ambitions and expectations with which I started this research process, are worth discussing here. 
First, regarding the sampling, in Studies 2 and 3 the participants were all coming from South-Korea. 
Although in Study 1 the 267 products came from all over the world, the justified question is whether 
the results are generalizable. At first face, one might argue that it is not. In earlier studies among (the 
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use of) everyday products cultural differences are quite substantial. Does that also hold for the process 
and products of everyday design? In one aspect it does. If we compare the attitude of South-Koreans in 
Do-It-Yourself activities (DIY) with that of for example people from western countries it is obvious 
that there is a big difference in that South-Koreans were hardly interested in DIY. Recently this attitude 
in South-Korea is changing due to the impact and success of IKEA. If everyday design can be seen as 
a form of DIY, then there might be a difference. However, I have reason to believe that the difference, 
if any, is not that big. Comparing the ED products from Western countries in Study 1 and in a study of 
Maestri (2012) with Korean products in all three studies show that there is quite some overlap in ED 
products. Appendix 6 shows examples of common ED products as well as difference due to culture. 
Moreover, the product elements mentioned in Studies 1, 2 and 3 as triggers for ED also show overlap. 
See the aforementioned Table 12 in this Chapter with the most frequent elements that these studies have 
in common. 
 
Second, The ambition of my research was to contribute to society’s sustainable living. To my opinion, 
everyday design can contribute, reason why this was mentioned as one of the aims in this research 
project. The main cause of environmental problems is the excessive consumption of natural resources 
used to produce consumer goods. In the area of recycling and upcycling the players are often companies 
and public institutions. Why not a bottom-up approach? This research shows that users play an 
important role in sustainability, and their perspectives critically influence recycling behavior. In addition, 
ED, which reuses the user's existing products for new purposes, is more eco-friendly because there are 
no additional processes such as treatment and distribution that other recycling methods go through. 
Interestingly, the motivation of the users' ED was not their interest in the environment. Their main 
motives were convenience and economic reasons. The synchronous approach of meeting the user's 
purpose and consequently protecting the environment is an interesting consideration. However, there 
are limitations in my research. From the ED products presented in all studies a number doesn’t show 
any contribution to sustainability. The credit card used as a bookmark is an obvious example. More 
serious is the issue of electronic products used for ED. However, most ED products, not only in my 
research, don’t have any electronic part in it. One of the few electronic products that were reused for 
ED was a broken fridge. But it was used as storage, not because of the electronics. 
5.8 Future research 
Nevertheless, my study does not give final answers to all ED questions raised, nor is it sufficient to 
satisfy the wish to stimulate designers to use ED as a sustainability tool. Therefore, my future research 
should make use of a method in which professional designers try to include in their design triggers of 
ED, for example form elements and affordances, and to measure whether this intervention has influence 
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on users’ behaviour regarding everyday design.  
Second, in the thesis I emphasized the importance of behaviour change among users while at this 
moment users don’t seem to care so much about sustainability. This issue should be part of future 
research. 
Third, in order to make generalizability of the findings possible, people from various countries should 
be compared. Although it doesn’t mean that the findings from the studies reported in this thesis are not 
generalizable, representative sampling is key..  
Finally, if sustainability is the aim of stimulating ED among users, the issue has to be addressed in a 
very clear and determined way. It is necessary to expand from individual-level ED research to 
community-level and social-level ED. In the studies of this thesis knowledge transfer and culture were 
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